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PEEFACE TO NEW EDITION. 



This concise System of Practical Arithmetic was designed 
bj its Author to lead Pupils by an easy gradation from 
the simplest to the most difficult operations in the science 
of which it treats. All the Rules are stated in simple 
language, and each is followed by an example worked 
out at length and minutely explained. A great number 
and variety of practical Exercises are given, wHch, with 
a carefully framed series of Miscellaneous Questions, 
place before the Student transactions in real life, and give 
a freshness and interest to a study that is too frequently 
rendered repulsive by dry details of abstract matter. 

From time to time various improvements have been 
made on Mr Melrose^s original plan, all tending to 
increase the value of the work as a Class-book ; and to 
add still further to its usefulness, Tables and Exercises 
on the Metric System are given in this Edition. These 
will be found amply sufficient for grounding Pupils in the 
principles of that system, and demonstrating the advan- 
tages to be gained by its practical development. 
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8 ahitumetigal terms and signs. 

Pbodugt is the sum or result of the operation in Multi- 
plication. 

Factobs. The multiplicand and multiplier are called /acton 
of the product. 

DiYiBoa in DiTision is the numher by which we diYide. 

Dividend is the number to he divided. 

QuonEHT is the number which shows how often 

the divisor is contained in the dividend, or the result of the 
operation. 

DENOicnrATioH in applicate numbers is the name of the sub- 
ject to which the number is applied; as, pounds, shillings, 
yards, miles, etc 

NuMERATOB is the upper number of a fraction, and shows 
how many parts of unity are expressed by the fraction. 

Denominatob is the under number of a fraction, and shows 
into how many parts the unit is divided. 

A ooMMOH measube is any number that will divide two or 
more numbers vidthout a remainder, and their greaUH common 
mMsure is the greatest number that will do so ; thus 2 is a 
common measure of 12 and 18, and 6 is their greatest common 
measure. 

Mui/npLE. One number is said to be a mulHple of another 
when the former contains the latter an exact number of times ; 
thus 8 is a multiple of 4, for 8 contains 4 exactly twice. 

A COMMON MULTIPLE of two or morc numbers is any number 
that contains each of them an exact number of times, and the 
least number that will do so is called their lecut common 
mvitiple; thus 48 is a common multiple of 12, 6, and 4, and 
12 is their least common multiple. 

= [equal to) denotes equality; thus 21s.=l guinea. 

+ iplu8) addition f thus 6-f4=10. 

— Iminus) ...... subtraction; thus 7^3= 4. 

X {multiplied hy) mvUipUcation; thus 4X3:=12. 

-r- Idiviaed by) division; thus 18-r6^ 3» 

: {is to) :: [as) are signs used in prcportion to denote an 
equdUty of ratios; thus 4 : 6 : : 8 : 12 denote that the ratio of 
8 to 12 is the same as that of 4 to 6, and is read, 4 is to 6 aa 8 
is to 12. 

i represents & farthing, or the quarter of any thing. 

i Sk haljpenny OT iAie half of any thing. 

i three fartMngSt or three quarters of any thing. 



AEITHMETIOAI TABLES. 



ADDirrON AKD 8UBTEACT10N TABLE. 



NoTB. Bofore eomnieDdiis Arithmetie it is atwolatalj nccesiarr 
Ibat tha popU ihonld toouDit to nmrnorj thit put of tha precsding 
ttble wMch ii cat otthyt double lin«. Tha renuuning put should 
Ukewiie be Uuned u soon u pouible. The ume remu-k appliee 
to the Mnltiplicition ud Dirlaioo Table On die neit page, ai well 
ig to aU tha taUea which follow. 



AXTtHHETICAL TABLES. 



Noim In ttsing tIiapreoaffiiigT>bl«fbraDlTlsfoni»ie,wettka 
llie nmnben in the left-hand column out of the nnmben in the 
ttoae horiiontil line, end the nnmbei' of time* «uih ia oont^ned 

I be fonnd cither in the lop or bottom lina. 
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MONEY TABLE. Weight. 

4 fivthings, q. s= 1 penny, marked tL dmt, gr». 
12 pence = 1 nhillmiB, silyer, t. 3 15f\ 

5 shilluigs =: 1 erown, er. 18 ^ 
20 shilliDgs = 1 pound or sovereign, gold, £ ^ ^ 

The following ooina, thoagh now obsolete, are frequently mentioned : — 
a guinea, Sla.; a dollar, 4a. 6d.; a moidor& 878.; a Joannes, 86s.; a merk, 
ISa. 4d. ; a Sooteh pound was one-twelflh of a pound, or 20 pence ; an Irish 
pound was twelye-thirteenths of a pound, or IS penee Irish were equal to 
IS pence sterling. The coins of foreign nations are reckoned bullion, and 
are bonght and sold according to their weight and fineness. 

A pound tn>7 of sterling dlyer contams 11 ounces, 8 dwts. of pure 
sQyer, and 18 dwts. of pure copper, and is coined into 06 shillings. A 
pound troj of sterling gold contains 11 ounces of pure gold and 1 ounce of 
alloy, whidi is composed of equal parts <^ pure silyer and copper, and is 
coined into 46*786 soyereigns. 

TBOT OB QOLD AND SILYEB WSJOHT. 

24 gnins, gr. =1 pennyweight, marked dwt, 

20 pennyweights = 1 oiince, est, 

12 ooDces, or 5760 grains == 1 pound, lb. 

This weight is used for weighing gold, eilyer, jewels, etc. Any quantity 
of gold ia supposed to be divided into 24 equal parts, called carats. When 
the whole is pure, it is said to be 24 carats ihie ; when 88 grains are pure 
and one is alloy, it is said to be 88 carats fine, and so on. Until 1864 the 
standards for gold wares were 82 carats and 18 carats; Jewellery, etc., is 
now stamped, of 16» 18, and 9 carats. The diamond carat = 8'168 troy 
grains; the pearl j^n = fomvfifths of a troy grain. 

APOTHECABIES' WEIGHT.* 

20 grains = 1 scruple, marked 3 

3 scruples = 1 dram, 3 

8 drams = 1 ounce, 5 

12 ounoeB = 1 pound, 2&. 

This weight is used only for medical prescriptions. 

AYOIBDUPOIS OB GOHHEBCIAL WEIGHT. 

16 drams, dr. =1 ounce, marked o», 

16 ounces = 1 pound, lb, 

14 pounds = 1 stone, sf. 

^8 pounds = 1 quarter, qr. 

100 pounds =;: 1 cental 

4 qrs. or 112 lbs. = 1 hundredweight, cwt 

20 nundredweights = 1 ton, 2*. 

This weight is used for all articles sold by velght, except those men- 
tioned under troy weight. The lb. ayoirdupois r= 7000 troy grains ; hence 
144 lbs. ayoirdupois ^ 175 lbs. troy, and 108 oa. avoir, xb 176 oa. troy. 

* In the British Ffaannacoposia (1864X the os. troy of 480 grains has been 
abolUhed; whUe the lb. avoir, of 7000 grains, and the oa. avoir., of 487) 
grains, have been adopted. 



12 ARTTHIIETICAL TABLES. 

LINEAL MEA8UBE. 

12 linef = 1 inch, marked 

12 inches = Ifoot, fi. 

3 feet = 1 yard, yd, 

5} jards = 1 pole, jgo, 

40 poles, or 220 yards = 1 ntrlong, fw* 

8 nirlongs, or 1760 yards, = 1 mile, amL 

A pendulum vibratliig seoonds of mean time, In a yaeaom at the lerel of 
the aea, in the latitude w. London, is = 89*1888 Inchea 

An inch is sometimes divided into 8 and 16, and also Into 10 parts : a 
fitthom is 6 feet ; a hand is 4 inches ; the chain used for measnring land is 
86 feet, and is divided into 100 links, each = 7*98 inches. 

CLOTH MEASUBE. 

2i inches "=■ 1 nail, marked nL 

4 nails, or 9 inches ^ 1 quarter of a yard, qr, 

4 quarters, or 36 inches = 1 yard, yd. 

3 quarters =: 1 Flemish ell ; 5 quarters ^ 1 English ell; 
6 quarters ^ 1 French ell ; 37 inches = 1 Scotch ell. 

OEOGBAPHICAL ob NAUTICAL MEASUBE. 

6075| feet = 1 nautical mile. 

3 such miles := 1 league, marked Uag* 
20 leagues ^ 1 degree, dag, or ° 

360 degrees = the earth's circumference = 131237280 feet, 

or 24855} miles nearly. 

SQUABE oa SUFEBFICIAL MEASUBE. 

144 square inches, s. m. ^1 square foot, marked %,fU 

9 square feet = 1 square yard, «. yd. 



•=. 1 square looc, marKea 
= 1 square yard, 
=: 1 square pole or perch, 
=: 1 rood. 



30} square yards =: 1 square pole or perch, «. jitr, 

40 perches = 1 rood, to, 

4 roods ^ 1 acre, as. 
640 acres 



^ 1 acre, as. 

= 1 square mfle, «. mL 



86 sq. yds. are a rood of boilding, and 100 sq. feet are a sonare of flooring. 
10,000 square links make 1 square chain, anil 10 square caains, or lOOjOft 
square links, make 1 acre. 

CUBIC OB SOLID MEASUBE. 

1728 cubic inches, e. in, = 1 cubic foot, marked eft, 

27 cubic feet ^ 1 cubic yard, c, yd. 

40 cubic feet of rough, or \ _ t i«-;i ? 

60 cubic feet of hewn timber J — ^ *°~'» «*• 

5 cuhio feet = 1 barrel bulk, B, B. 

8 B. B. = 1 ton measurement. 



5 01. ftToir. of water 


=s 1 


4gills 


= 1 


2 pints 


=: 1 


4 quarts 


^ 1 


2 gallons 


— 1 


4 pedes 
8 bushels 


_ 1 
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MEASURE OF CAPACITY. 

ffnhlr Inf hw. 

giU, marked gu = 8*6648 

pint, pt = 34-6592 

quart, qt, = 69-3185 

gallon, go, = 277-2738 

peck, pk. = 554*5477 

bushel, bu. = 2218*1907 

quarter gr. = 17745*5260 

This iDMsnre is used both for liquids and dry goods. 100 gallons of this 
measure sre equal to 190 old wine gallons, or to S&S ale gallons, or to 106*15 
gallons dry measure ; and the Winchester bushel is equal to 7*7666 standard 
gallons, or to -9694 stsndard bushels. 6 quarters mijce a load or wej, 

TIME. 

60 seconds, tee. = 1 minute, marked nun. 

60 minutes = 1 hour, ho, 

24 hours = 1 daj, da, 

7 days = 1 week, toe, 

4 weeks = 1 common month, mo, 

13 common montlis and 1 day, or\ « •/>«»«»«« «.««, ^ ..^ 

62 weeks and 1 day, or 365 dkys/ = ^ *°""°° ^^ "^^ ^^ 

365^ days = 1 Julian ^ear, Ju, ye, 

366 days = 1 bissextile or leap year. 

The year Is also divided into 18 calendar months, ris. :— 
January 81 days 



February 28 — 
March 81 — 
April 80 — 



September 80 days 
October 81 — 
November 80 — 
December 81 — 



May 81 days 

June 80 — 

July 81 — 

August 81 — 

The number of days in each month may be easily remembered finm the 
following lines :— 

Thirty days have September, 

April, June, and November; 

All the rest have thirty-one, 

Excepting February alone, 

Whidi has but twenty-eiffht days clear, 

And twenty-nine in each leap year. 

The true solar or tropical year is 865 days 6 hours 48 minutes 60 seconds, 
which is 11 minutes 10 seconds less than the Julian year, and this difference 
makes 8 days 2 hours 26 minutes 40 seconds in 400 years. To regulate this 
it has been fixed that every fourth year, as 1868, shall be a leap year, but 
when a number denoting a complete century is not divisible 1E>y 4, as ths 
19th, 2l8t, etc., such yeurs should not be reckoned leap years. 

ANGULAR MEASURE on DIVISIONS OF THE CIRCLE. 

60 seconds 
60 minutes 
90 degrees 
12 signs 



seconds, marked 


99 


= 1 minute. 


9 


= 1 degree, 


• 


= 1 aign. 


9,^ 


^ 1 circle, 


dfc. 
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TABN MEASXTBE. 



OOTTOHTABir. 

54 inches = 1 thread, ihr, 

80 threads =r 1 skein, ak. 

7 skeins = 1 hank, Ao. 

18 hanks ^ 1 spindle, sp. 



LUrBV TAAir. 

90 inches = 1 thread, <Ar. 

120 threads = 1 cut, etc. 

2 cuts = 1 heer, he. 

24 heers := 1 spindle, sp. 



APOTHECARIES* FLUID HEASURE.* 



60 fluid minims 

8 drams 
20 ounces 

8 pints 



1 fluid minim, marked 
= 1 dram, 
= 1 ounce, 
^ 1 pint, 
= 1 gallon. 



mm. 
Ji, dm, 
jl, oz. 

9 



0-0036 

0-2166 

1-7329 

34-6592 

277-2738 



FLOUR AND BREAD WEIGHT. 

A peck-loaf weighs 17 Ihs. 6 oz. avoirdupois 
A naif-peck loa^ . 8 >» 11 «» » 

A quarter-loaf, 4 ^ 5} •» » 

A peek of flonr ought to ▼eigh 14*44 Ibn., or 14} 11m. rery nearlj; and 
the standard bushel 57*76 lbs., or 67f lbs. Fiva bushels make a tack, 
which ought to weigh 288-8 lbs. 

HAY AND STRAW WEIGHT. 

36 lbs. avoirdupois of straw =: 1 truss, marked tr, 

56 « » of old haj = 1 truss 

60 » of new hay ^ 1 truss 

36 trusses = 1 load, h. 

The hay of any year is reckoned old after the end of August. 
A load of straw is 11 cwt. and 64 lbs. ; a load of old hay is 18 cwt, and a 
load of new hay 19 cwt. 32 lbs. 



IK SKOLAVD. 

Lady-day, 25th March. 

Midsummer, 24th June. 

Michaelmas, 29th September. 

Christmas, 25th December. 



THE QUARTERLY TERMS. 

IN SGOTLAITD. 

Candlemas, 2d February. 
Whitsunday, 15th May. 
Lammas, 1st August. 
Martinmas, 11th November. 



MISCELLANEOUS TABLE. 



24 sheets 
20 quires 
10 reams 
12 articles 
20 articles 
12 dozen 
12 gross 



1 quire of paper 

1 ream 

Ibale 

1 dozen 

1 score 

1 gross 

1 great gross 



120 articles 
500 bricks 
100 lbs. avoir. 

56 lbs. 

64 lbs. 
256 lbs. 

19^ cwt. 



1 great hundred 

lload 

1 barl. gunpd. 

1 firkin of butter 

1 firkin of soap 

1 barrel of soap 

1 £[>dder of lead 



Aceordlng to the British Pharmacopoeia (1864). 



AEITHMETIC. 



Arithmetic is the science of numbers ; it explains their 
properties, and the art of computing by them. 

The fundamental Rules are, — Numeration, Notation^ 
Addition, Subtraction, Multiplication, and Division. 

All numbers are expressed by the ten following figures : 
One, or unit, two, three, four, five, six, aeven, eight, nine, cipher. 

1 234567 89 

The first nine are called di^j or si^ificant figures ; the last 
is also called zerOf and sigmfies nothing. 



NUMERATION AND NOTATION. 

Numeration is the art of reading a number expressed in 
figures ; Notation is the art of writing a number m figures. 

A figure placed singly, or on the right-hand of other figures, 
signifies so many units. In the second place, it represents so 
many tens ; and, in the third place, so many hundreds. 

The cipher serves to bring ngures to their proper places by 
supplying vacant places. Thus, 7, seven ; 70, seventy ; 700, 
seven hundred; 750, seven hundred and fifty ; 704, seven hun- 
dred and four. 

Read, and write in words the following : 

69—78—50—620—834—157—821—618—18—71—34— 
193—213—641—709—847—114—611—301 —503—171 
— 110— 314:-121— 701— 777— 510— 999. 

To read a number consisting of more than three places. 

Rule. Divide it from the right-hand into periods of 
three figures, by placing a comma on the left of the first 
three, a comma on the left of the next three, and so on. 
Then, beginning at the left-hand, read each period by itself 
as before, and c^ the first period unitSf the sQcondthougandSf 
the third mUUons, and so on as in the following : — 



16 NUMERATION. — NOTATION. 

NUMERATION TABLE.* 
4, 321, 987, 654, 321 



V. Period. IV. Period. III. Period. II. Period I. Period 
TrilUons, Billions, MillionB, Thousands, Units. 

The periods after trillions are quadrillions, quintillions, etc. 
Example. — ^Read the namber 72067984. 

M. TH. n. 

Pointing it thus, 72,067,984, it is read seventy-two millions, 
eixty-seven thousand, nine hundred and eighty-four. 

Write in words, or read, the following : 

8346—9038—5109—73642—100000—6754283—67890100 
—6700007580 — 48020—789405037 — 5107403984626— 
4720985111—70042067—5700670850—1004015020. 

To write a number in figures. 

Rule. Write a sufficient number of ciphers, and point 
them, in order to determine their places ; then observe what 
place every figure of the given number should occupv, and 
erasing the cipher there, place the figure in its stead. 

Ex. — Seventy thousand, six hundred and thirty, \0O,00O 
is written, 370,630 

Write in figures the following : 
Fifty-seven — ^four hundred and thirty-two^six hundred 
and seven — seven hundred and ninety — ^four thousand seven 
hundred and twentv — fifty- eight thousand and eight — one 
hundred thousand K>ur hundred and four — seventy millions 
— ^three hundred and thirty-three millions four thousand 
and four — ^nine billions four thousand. 

* This method of Notation is employed in France, Italy, and yarious 
parts of the Continent. It is now introduced Into many British works, 
l)eingmuch more simple and elegant than the method still common in this 
countiy. The latter system consists in dividing the namber into periods 
of six figures each, there being no period of thousands ; it will be noticed 
from the foUowing table that the two systems are alike as far as hundreds 
cf millions. 

TH. xnr. TH. UK. TH. TJlf. TH. UH. TH. UW. 

591,679 ; 429,873 ; 462,581 ; 579,687 ; 479,876 

Quadrillions. Trillions. Billions. Millions. Units. 

V.Per. IV. Per IILPer. II. Per. I. Per. 
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ROMAN NOTATION. 

The Romans expressed numbers hy the following letters : — 

1 = 1, V = 5, X=: 10,L = 50, C= 100, D or 10 = 600, and 
MorGIo= 1000. These were employed in the following way: — 

A number, which is the sum of two or more of these, was 
written by placing the one of gpreater value towards the left of 
the other, as VI = 6, XI = 1 1, LXXX = 80, CCXIII = 213. 

A number, which is the difference of two of these, was written 
by t>lacing the one of greater yalue towards the right of the 
other, as IV =4, IX = 9, XC = 90. 

Every Q annexed to Iq, and every G and o joined to CIq 
increased the value ten times, as lop ^ 5000, CCloO = 10,000. 
A line drawn over a letter, increased its value a thousand times, 
as X"= 10,000, C = 100,000. 

Read VH, XII, XVIII, XIX, XL, LX, LXXX, CXIX, 
DCCC, MDCCCXV, MDCCCXXXH, MDCCCLXV. 
Express in Roman characters 6, 14, 49, 68, 294, 1872. 



SIMPLE ADDITION 

Is the method of finding one number equal to two or 
more numbers taken together. 

The number found is called the Sum, or Amount. 

Rule. Write the given numbers below one another, so 
that ufiits may be below umtgy tens below tens, etc. Draw 
a line under the last number ; add the right-hand column, 
and if the sum is one figure, write it under that column ; 
but if it consists of more than one figure, write only the 
right-hand figure under the column, and carry or add the 
rest to the second column. In the same manner add the 
other columns, with the carriages to them ; and under the 
left-hand column write the fuU sum. 

Pboof. Repeat the operation, beginning at the top ; or add 
80 many of the g^ven numbers, and to the sum add the rest. 

Ex.— Add together 871, 256, 29, and 8. Ans. 1164. 

Place the numbers as in the margin ; adding the right- 87 1 
hand oolunm, 8 and 9 are 17 and 6 are 23 and 1 are 24 ; 
write 4 below it and carry 2 to the tens column ; 2 and 
2 are 4 and 5 are 9 and 7 are 16 ; write 6 below it and 
carry 1 to the third column ; 1 and2 are 3 and 8 are 11 ; 
write 11 below it and the answer or sum is 1164. 



256 

29 

8 

1164 



18 



SIMPLE ADDITION. 



1. 

4213 
1042 
3400 
4321 
7852 



2. 


3. 


4. 


5. 


6. 


7. 


3520 


2461 


3574 


2468 


5971 


9764 


4205 


3512 


2467 


3571 


3485 


4879 


1345 


4265 


3516 


5286 


6789 


8497 


2413 


1456 


5764 


8467 


5287 


7948 


6548 


3526 


1482 


4213 


9356 


6873 



8. 
8621 
2796 
7269 
6297 
2618 



9. 
73846 
29873 
48765 
38214 
47386 
78738 
96786 



10. 
93784 
73948 
37489 
47398 
87934 
12345 
54321 



11. 
5293750 
4856877 
8738495 
3878964 
6916387 
6859639 
8749638 



12. 
23798657 
58329412 
77361648 

815677 
7891466 

714877 
89417675 



13. 
69147873734 
23781094851 
75849956926 
2577805734 
8784158854 
73174498937 
22534567890 



14. 


15. 


16. 


17. 


18. 


78694 


34827583 


486792836 


5196382 


85936428 


68975 


56385517 


9563748 


9127644 


85373948 


57986 


27590328 


6473928 


6378948 


672457 


97675 


13207895 


107485075 


324 


91731234 


42317 


7967450 


870302861 


4677836 


5498 


31247 


674976 


668279 


8272491 


35396284 


71324 


72473682 


47638234 


648900 


18769662 


3792 


74928 


267849026 


8007119 


97894 


976 


5536 


73628874 


5962847 


786257 



19. 
5678 
1234 
9012 
3456 
7890 
1234 
5678 
9012 
3456 
7890 



20. 


21. 


22. 


2222 


8628475 


42734 


1111 


4683790 


2768 


3333 


5493652 


47385 


4444 


7849367 


7698 


5555 


8423916 


97354 


6666 


7854916 


21847 


7777 


6839462 


89673 


8888 


9502121 


29 


9999 


1234567 


473 


5060 


8991855 


8764 



23. 

347636 

67193648 

749462 

9854 

67890 

729368 

5267936 

17736824 

90572575 

7897382 



24. 

68004 

759100 

664850 

947528 

9680823 

1357902 

96684729 

63877594 

25959470 

44121066 



1. 4529375+9625440+7492736+4261674+19384525. 

2. 25832941+78069552+65108344+89318575. 

3. 27584995692+83429702756+164835258478. 
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4. 17248669+69363633+7894+371867+85465884+ 
28746. 

5. 4676075+91483+768748+4783827+457202536+ 
84869. 

6. 1006158+78024865+6714690+7891286+6978901. 

7. 3640615+906232+5378975+345678914+8456789. 

8. 91063453+49789141+436789+221459+769123689. 

9. 1020256629+8798750+85367847+8734978748 + 
3742988+78963874+87891468+93417348+89148638. 

10. 71504814548+38987491689+47467679271+71 1056 
387482+714168748799486+1469148754+8911167896. 

11.895970615861+309142866780+811469976+4711438 
+3714728416+7135891434557+914638+614169416944. 

12. 989518521304+378884609183+8901434560+17141 
687689+714160714896+87145670126486+7890113456+ 
789884469+7861023456+8948704687158+9141687489+ 
714896784359+1 141687177+7149168748. 

13. A owes B £8967, C £7466, D £7498, E £7538, P 
£78568, a £91034, and H £9168 ; required A's debt. 

14. A gentleman planted 7846 elms, 7384 ashes, 7889 
firs, 718 oaks, 389 birches, and 898 beeches ; how many 
trees did he plant in all ? 

15. D borrowed of C at one time £348, at another £754, 
at another £137 and £785 ; how much did he borrow in all ? 

16. D paid C at one time £934, at another £121, at 
another x515, and owes him still £454; what was D's 
debt originally? 

17. The Income of the United Kingdom dnrmg one 
year was, from Customs, £24034000; Excise, £17155000; 
Stamps, £8994000; Land and Assessed Taxes, £3150000; 
Property Tax, £10567000 ; Post-Office, £3650000 ; Crown 
Lands, £300000 ; Miscelbmeous, £2753560 ; what was the 
gross Income of the United Kingdom for that year? 

18. From the creation to the departure from Egypt was 
2513 years ; thence to the building of Solomon's Temple 
487 ; to the first olympiad 228 ; to the Jewish captivity 
170 ; to their return 70 ; to the beginning of the Pelo- 
ponnesian war 105 ; to Alexander's conquest of Persia 98 ; 
to the first Punic war 69 ; to the destruction of Carthage 
118 ; to the Christian era 146 ; to the present year 1864 ; 
required the time from the creation. 
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19. A farmer laid oat on oxen £296, on horses £413, on 
sheep £754, on cows £217, on timber £87, on iron £23, on 
labouring utensils £173, on household expenses £33 ; re- 
quired his total disbursements. 

20. Received from A seven hundred and sixty-four 
pounds, from B one thousand, from C fifty-five, from D 
eight hundred and one, from £ one thousand and sixty- 
eight, from F eleven thousand eleven hundred and eleven, 
from G ten thousand one hundred and nine, from H five 
hundred and sixty pounds ; how much did I receive in all ? 

21. A gentleman left to his widow £4756 ; to each of 
his three sons £5785 ; to his eldest daughter £3756 ; to 
each of his other two daughters £2982 ; to his servants 
£575; and £984 in other legacies; what did he die 
possessed of? 

22. The number of Post-Office money orders issued in 
England and Wales during one year was 6444531, in Scot- 
land during the same year there were issued 608597, and 
in Ireland 533917 ; how many in that year were issued in 
the United Kingdom ? 

23. An army consisted of 8 battalions of foot, and 4 
squadrons of horse : A*8 battalion consisted of 740 men, 
m 564, C's 498, D's 722, E's 826, Fs 679, G's 734, and 
H's 504 : P's squadron was 294 horse, Q's 245, R's 236. 
and S*s 325 ; how many horse and foot were in the army r 

SIMPLE SUBTRACTION 

Is the method of taking a less number from a greater. 

The greater number is called the Minuend ; the less, the 
Subtrahend ; and the result, the Difference or Remainder. 

Rule. Place the less number below the other, as in 
Simple Addition, and draw a line under it. 

Take the right-hand figure of the lower number from 
that of the upper, if it be less than the upper, and place 
the remainder under it ; if the under figure be the greater, 
take it from ten, and to the remainder add the upper 
figure : in this case one must be carried to the under 
figure of the next column before subtracting it. 

Proof. The sum of the Subtrahend and Remainder will be 
equal to the Minuend, if the work is right. 



SIMPLE SUBTRACTION. 

Ex.— From 7485962 take 6798471. 



21 

Ans. 687491. 



1 from 2 leayes 1, write 1 below ; 7 from 6 
we cannot, but 7 from 10 leaves 3 and 6 are 
9, write 9 below ; having borrowed ten, carry 
one to 4 is 5 from 9 leaves 4, write 4 below ; 

8 from 6 we cannot, but 8 from 10 leaves 2 

and 5 are 1, write 7 below ; cany on6 to 9 is 10 from 8 we 
cannot, but 10 from 10 leaves and 8 are 8, &c. 



From 7485962 
Take 679847 1 
Diff. 687491 

Proof 7485962 



From 7418 
Take 3604 



2. 
5021 
3845 



3. 

6213 
5742 



4. 

1234 

748 



5. 
2100 
1638 



6. 
10507 
9508 



7. 
93721 
45982 



8. 

123456 
78907 



9. 
957321 
786182 



10. 
50587500 
45293760 



11. 
258329412 
234530755 



12. 
275849956926 
206702083192 



13. 
1005793 
9897 



14. 
2000521 
14675 



15. 
213207895 
178380312 



16. 
1870302861 
1383510025 



17. 
48272491 
43076109 



18. 

10203040 

1020305 



19. 

10000000 

1234567 



20. 
318769662 
232833234 



21. 
69502121 
60873646 



22. 

190572575 
190224939 



23. 

6004002 
506083 



24. 

90807060 
9080705 



25. 
244121066 
244053062 



26. 
244973386 
172486693 



27. 
467607538 
462931463 



28. 
35687214 
27898724 



29. . 
96721891 
5862994 



30. 
100615850 
99609692 



31. 
364061525 
360420910 



32. 
910634531 
819571078 



33. 

47054084 
39684798 



34. 
70048*271 

79852 



35. 

10202566290 
9182309661 



36. 
715048145489126 
714976640674578 



37. 

1000057321 
79632 



38. 
8959706158610 
8063735542749 



39. 

98951852130430 
97962333609126 



* More ezerelses may be taken from the first two lines of the exercises 
in Simple Addition. 
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1. A borrowed from B £6548, of which he has since 
paid £1874 ; how much is A still due ? 

2. A was born in 1825, and died in 1864 ; how old was he? 

3. B was 45 years old in 1861 ; when was he bom? 

4. A owes B £8118, but has paid £789 ; what is due? 

5. A gentleman has of yearly rent £3113, and pays 
£219 of taxes ; what is his net income ? 

6. A man was bom in 1824, and his wife in 1841 ; what 
is the difference of their ages ? 

7. A person owes to A £437, to B £981, to G £988, and 
to D £754 ; he has in cash £899, and in bills £1000 ; how 
much more will he require to pay off his debts ? 

8. A building was founded in 1519, another 604 years 
sooner ; how long is it since each of these events ? 

9. The Israelites departed from Egypt anno mundi 2513, 
and Solomon^s Temple was built a. m. 3000 ; how many 
years elapsed between these events ? 

10. A bankmpt owed to A £436, and compounded with 
him for £177 ; to B £893, but compounded with him for 
£379 ; to C £1114, but compounded with him for £539 ; to 
D £1000, but compounded with him for £467 ; required 
the bankmpt^s total deficiency. 

11. X borrowed £1781, and paid £987 ; borrowed £1114, 
paid £873 ; borrowed £891, and paid at two different times 
£198 each ; how much does he still owe ? 

12. What is the difference betwixt one billion and 
197848615? 

13. An army, which consisted of 5267 foot and 1100 
horse, lost in battle 928 foot and 230 horse, by sickness 
456 foot and 212 horse, and by desertion 248 foot and 96 
horse ; how many remained ? 

14. Mount Vesuvius is 3932 feet above the sea; how 
much higher is Mount Etna, whose height is 10874 feet ? 

15. The sum of two numbers is 98605796, and one of 
them is 79638978 ; what is the other ? 

16. A piece of cloth contains 1235 yards; 247 yards 
were sold to one person, 349 yards to another, and 199 
yards to a third : how much of it was left ? 

17. The distance of Mercury from the sun is 36793000 
miles ; how much farther from the sun is Neptune, whose 
distance is 2854938000 mUes ? 
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18. How maDy years have elapsed since the inyention 
of gunpowder in the year 1302 ? 

19. How long is it since the discovery of the art of 
printing in 1449 ? 

20. The Duke of Wellington died in 1852, at the age of 
83 years ; in what year was he bom? 

21. Sir Isaac Newton was bom in 1642; how many 
years is it since ? 

22. How long is it since the foundation of the Univer- 
sity of Cambridge in 643 ? 



SIMPLE MULTIPLICATION 

Is the method of finding the amount of a number, when 
added as many times as there are units in another number. 

The two numbers are called Factors ; the first the Multipli- 
cand, the other the Multiplier ; and the result the Product 

Case I. When the multiplier consists of one or more 
figures. 

Rule. Place the multiplier under the multiplicand, and 
draw a line below it as in Simple Addition. 

Multiply the right-hand figure of the multiplicand by 
that of the multiplier, and phice the right-hand figure of 
the product below, and carry the rest to the next product ; 
multij^ly in like manner every figure of the multiplicand 
by this figure of the multiplier for the result, — when the 
multiplier consists of one figure. 

Ktne multiplier consists of more figures, — multiply in the 
same way by each of them, taking care to place tne right- 
hand figure of each of the products directly under the 
figure of the multiplier which produces it ; the sum of the 
results thus obtained is the product. 

Note. To multiply by 10, 100, 1000, etc., annex the ciphers 
to the multiplicand; also, when ciphers are annexed to either 
or both factors, multiply by the significant fig^ures, and annex 
the dphers to the product. 

Pboof. Bevene the Actors, and repeat the operation : the 
product should be the same as before. Or, add together the 
figures in each factor^ casting out the nines as the^ arise, and 
multiply the vemaiiiderB together ; the excess of nines in this 
product should be equal to the excess of the nines in the product. 
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SIMPLE KULTIPLICATION. 



Ex.— Multiply 54876 by 8. 

8 times 6 are 48, write 8 below and 
carry 4; 8 times 7 are 56 and 4 are 60, 
write bebw and carry 6 ; 8 times 8 are 
64, and 6 are 70, etc. 

67890314286759 X 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 



Ans. 439008. 

Mnltiplicand, 54876 
Multiplier, 8 

Product, 



439008 



Ex. 1. 467298X963 

963 

1401894 = 3 times. 
2803788 = 60 
4205682 = 900 

450007974 = 963 times. 



n 
ft 



Ex. 2. 437520X2030400 
2030400 

175008 
131256 
87504 



888340608000 product. 



1. 78460839 X 

2. 809875465 X 

3. 687496 X 

4. 914749 X 
6. 709635 X 

6. .787496 X 

7. 5789690 X 

8. 9694098 X 

9. 678457 X 

10. 345678 X 

11. 8912085 X 

12. 697485 X 

13. 6789456 X 

14. 91468379 X 

15. 831097854 X 

16. 574673889 X 

17. 7896384 X 

18. 6849645 X 



23 

34 

46 

58 

69 

47 

59 

68 

74 

85 

97 

100 

407 

809 

8934 

5148 

305 

704 



19. 56789015 X 

20. 4839786 X 

21. 7376870 X 

22. 84684689 X 

23. 9487096 X 

24. 6945873 X 

25. 78596439 X 

26. 7894683 X 

27. 7146874 X 

28. 6846000 X 

29. 7469400 X 

30. 6785946 X 
7146087 X 

879146 X 

896385 X 

^.. 378569 X 

35. 3486000 X 

36. 7146874 X 



31. 
32. 
33. 
34. 



7895 

6005 

9764 

6785 

7089 

9807 

93876 

57864 

76948 

478400 

6914000 

567890 

7080040 

370854 

66874 

700000 

850000 

8191467 



Case n. When the multiplier is the product of two 
or more factors, none of which exceeds 12. 
Rule. Multiply successively by these factors. 

Ex.— Multiply 75632 by 45. Ans. 3403440. 



75632X45 = 9X5 
9 



680688 prod, by 9 
6 

3403440 prod, by 45 



Ex. 
Multiply 756821 by 40 
40 

Product, 30272840 
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1. 7849687X18 

2. 679148X24 

3. 919078X33 

4. 871498X55 

5. 378548X14 

6. 919068X45 



13. 987654X 64 

14. 357428X 48 

15. 9146374X 72 

16. 8098345Xl<)8 

17. 6786348X112 

18. 9687685X168 



7. 748969X84 

8. 487496X16 

9. 678912X50 

10. 786241X49 

11. 972856X81 

12. 456789X28 

1. A field contained 645 shocks of 12 sheaves each; 
reqaired the namher of sheaves. 

2. How many letters are in a page containing 45 lines, 
and each line 59" letters ? 

3. Ninety-six persons have a legacy divided among 
them, and the share of each is £354 ; what was the legacy r 

4. I receive £36 per week ; what is my yearly income ? 

5. A gentleman gave his daughter an escritoire, in which 
was 12 drawers, each having six divisions, and in each 
division £184; what was the lady*s fortune? 

6. In a room 16 feet long and 14 feet hroad ; how many 
square feet are there ? 

7. How manv stones, each a foot souare, will lay a foot- 
path 2640 feet long, and 7 leet hrosAr 

8. How many grains of wheat will fill 987 hushels, 
when one bushel contains 675000 gnuns ? 

9. How many strokes does the hammer of a clock strike 
in a year of 365 days, at 156 strokes a-day ? 

10. How many square yards are there in a road 10560 
yards long, and 3 yards broad? 

11. How many passengers are in 14 trains, each having 
9 carriages, and each carriage containing 21 passengers? 

12. How many miles will a man walk in 56 years, sup- 
posing him to travel 6 miles a-day, and that every year 
consists of 365 days ? 

13. How many soldiers are in 15 regiments of 12 com- 
panies each, and each company containing 85 men ? 

14. Sound travels at the rate of 1142 feet per second ; 
how far will it travel in 56 seconds ? 

15. How many minutes are there in a year ? 

16. A ship sails 195 miles daily; how far will it sail 
during a voyage which lasts 93 days ? 

17. How maxiy letters are in a work consisting of 23 

volumes, each ot which contains 560 pages, each page 42 

lines, and each line 46 letters ? 

B 
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SIMPLE DIVISION 

Is the method of finding how often one number is con- 
tained in another. 

The first number is called the Divisor, the second the 
Dividend, and the result the Quotient 

Case I. When the divisor is any number. 

Rule. Draw a curve on each side of the dividend, and 
place the divisor on the left of it. 

Point off the least number of figures from the left of the 
dividend, that will contain the divisor ;, find how many 
times they contain it, and place the number in the quotient 
on the right of the dividend. Multiply the divisor by the 
figure placed in the quotient, subtract the product from 
the pointed off figures, and to the remainder annex the 
next figure of the dividend. Divide the number thus 
obtained in the same manner, and so on till all the figures 
of the dividend are used. 

NoTB 1. If a product exceeds the number from which it is 
to be subtracted, the figure placed in the quotient is too great ; 
and if Ihe remainder is not less than the divisor, the figure in 
the quotient is too small ; in such cases another figure less or 
greater must be taken. 

Note 2. To determine the figure to be placed in the quotient, 
take the first figure of the divisor out of the first or first two 
of the dividend, and to the remainder annex the next figure of 
the dividend; if this number does not contain the second 
figure of the divisor as often as the first was contained, the 
quotient figpire must be lessened, and the work repeated till 
this takes place. 

J^cma 3. To divide by 10, 100, 1000, etx5., cut off as many 
figures from the right of the dividend as there are ciphers. 

Note 4. When there are ciphers annexed to the divisor, 
cut them off, and as many figures from the right of the 
dividend, divide by the other figures, and to the last remainder 
annex the figures cut off from the dividend. 

Pboof. Multiply the quotient by the divisor, and to the 
product add the remainder ; or add the remainder, and all the 
partial products retaining the places which they occupy in 
the operation ; the sum in both cases should be the dividend. 
Or subtract the remainder from the dividend, and divide by the 
quotient ; the result should be the divisor. 



SIMPLE DIVISION. 
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Ex.— Divide 17092 by 23. 

23 is not contained in 
17 ; pointing off three 
figures, 2 is contained in 
17 eight times, but allow- 
ing for the carriage (from 

8 on the right of 2), 7 is 
placed in the quotient ; 
23 X 7 = 161, and 161 
being subtracted from 170, 

9 remains, to which 9 is annexed, then 2 in 9 is 4, place 4 
after 8 in the quotient, etc. 



Dirisor. 
23) 
23X7 = 

23X4 = 



23X3 = 
Bern. 



Dirldend. 
17092 
161 

99 
92^ 

72 

69 

3 



An8. 743W- 

Quotient. 

( 743A 
23 

2229 

1486 

3 rem. 



69 17092 proof. 



1. 107615827-T- 23 

2. 8416836^ 17 

3. 8916084-^ 26 

4. 3609198594-r 46 

5. 477826624-7- 59 

6. 6768701338-T- 74 

7. 4550728662-r- 58 

8. 67849168-T- 79 

9. 7774859646-f. 85 

10. 349168748-r- 89 

11. 8872486889-^ 97 

12. 9055424763-^ 99 

13. 74869435-r 98 

14. 6502669904-^-809 

15. 41709581053824-^466 

16. 2070784080-7-305 

17. 72168551428-7-897 



18. 117694325-r 475 

19. 218860161-7- 689 

20. 10140103590^ 3746 

21. 839106396-H 5682 

22. 3478100289-r 47269 

23. 6349154-7- 3709 

24. 15678421-7- 8778 

25. 78419678-T- 87146 

26. 318998232168-^ 417396 

27. 15359274703104-7-2719064 

28. 9774800000-i- 67800 

29. 1171454363000^ 97000 

30. 12709830000-7- 8700 

31. 68092800000-r 24600 

32. 43521606407307-H10746047 

33. 166579474222305625-i- 

[804700625 



Case II. When the divisor does not exceed 12. 

Rule. Perform the operation by multiplying and sub- 
tracting mentally, and write only the quotient below the 
dividend. 

Ex.— Divide 478567 -7- 6. Ans. 79761 J. 

6)478667 



7976H Qnot. 



6 18 contained in 47, 7 times and 6 over ; 
in 58, 9 and 4 over; in 46, 7 and 3 over; 
in 36, 6 ; and in 7, 1 and 1 over. 

Case IU. When the divisor is the product of two or 
more factors, not exceeding 12. 
Rule. Divide successively by the factors as in Case II. 
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BDCFLE DIVISION. 



Non. To find the tnie vemainder, nmltiply the fint diyuor 
by the remainder of the second diyision, and to the product 
add the fint remainder; add this som to the product of the 
third remainder by the first and second divisors, and so on. 



Ex.— Divide 875673 by 42. 

6)875673-i-42 = 6X7 
7 )145945— 8, qnot by 6 
20849— 2, qnot by 42 

X6)+3 = 15rem. 



Ans. 20849 if 

Ex. 784652-^60 

6,0 )78465,2 - £- 60 
130771^ Qnot 



1. 7839160462 -=- 2, 4, 6, 8, 10, 12, 3, 5, 7, 9, 11. 

2. 6842753980 -^ 2, 4, 6, 8, 12, 11, 9, 7, 5, 3, 10. 



3. 85536-T- 48 

4. 149364-T- 72 

5. 28552-T-144 

6. 495368-T- 28 

7. 29304-f- 64 

8. 835362^ 81 



9. 6908352H- 88 

10. 97994448-7-108 

11. 470867628-7-121 

12. 747781066-r 99 

13. 56497608-7- 72 

14. 2489765-7- 16 



15. 4879652-^ 24 

16. 976854t- 49 

17. 768945-7- 81 

18. 6842738H-154 

19. 8423786-7-343 
20. 10655400-7-168 



1. Divide a tax of £5340 equally among 12 coonties. 

2. The number of letters in a quarto volume which 
contained 4465 letters in a page, was 3393400; how 
many paees were in it ? 

3. A plantation containing 10656 trees consisted of 96 
rows ; how many were in each row? 

4. My income is £788 per annum ; what is it per week? 

5. The sum of £4824 is to be raised from 12 counties, 
in each of which are six parishes; how much must be 
levied from each parish ? 

6. The area of a room 18 feet broad is 360 feet; required 
its leneth. 

7. Twenty- one casks contain 10941 herrings; how 
many are there in each cask ? 

8. A multiplier is 789, and the product 6678885; re- 
quired the multiplicand. 

9. How many miles is a person living in Edinburgh 
carried eastward in an hour in consequence of the earth^s 
diurnal revolution, supposing it penormed in 24 hours, 
and that the parallel of Edmburgh is 13990 miles? 

10. How often can 753 be subtracted from 508275? 
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SUPPLEMENT TO MULTIPLICATION AND DIVISION. 

Case I. When the multiplier contains a fraction. 

Rule. Multiply by the upper figure of the fraction, and 
divide the product by the under figure for the fractional 
product ; then multiply by the integer, and add this pro- 
duct to that of the fiaction. 

Note. For } take }, and i of that half: for § take i, and i 
of that fourth, and for { take jf, and i of that half. 



Ex.— Multiply 47843 by 5|. 

47843 Also, 
6 

times 



Ans. 271110i. 

47843 
2 



239215 =5 
31895j^ =| time 

2711104 = 5| times 



3 )95686 
818951 



1. 8426 X 4^ 

2. 7938 X 6i 

3. 678 X9i 



4. 897 X 7f 
6. 627 X 6J 
6. 983 X 4| 



7. 
8. 
9. 



749 X H 
837 X 144 
952 X 19f 



10. 764X12J 

11. 683 X 

12. 964 X lOA 



1 

TT 



15. 2579368 X 97tt 



10 



13. 7682352 X 113A .^. -^ ^ ^.^t 

14. 6897235 X 47^ 16. 4785652 X 197^ 

Case n. When the divisor contains a firaction. 

Rule. Multiply both the divisor and the dividend by 
the under figure of the fraction, adding the upper figure 
to the product of the divisor ; then divide. 

Ex.--Divide 4785239 by 6} Ans. 717785iJ. 

6i) 4785239 
3 3 



2, 0) 1435571,7 = prod, by 3. 
717785^^ = quotient by 6|. 



1. 738472 

2. 689438 

3. 946825 

4. 92746 



4i 

7f 



5. 6789 

6. 857943 

7. 829642 

8. 897538 



104 

11* 
23f 

365i 



9. 678932 - 

10. 7682394- 

11. 4792654- 

12. 6543219- 

b2 



294 

17*V 
41A 
13H 



30 



CONTRACTIONS IN SIMPLE MULTIPUCATION. 

1. To mulHply by 5. Annex a cipher to the multiplicand 
and divide by two. 

2. To mumply 6^ 15. Proceed in the same way, then 
add the quotient to the dividend. 

3. To miMply by 25. Annex two ciphers to the multi- 
plicand, and divide by four. 

4. To mvMply by lb. Proceed in the same way, then 
subtract the quotient from the dividend. 



1. 36482 X 6 

2. 47935 X 50 

3. 67839 X 500 

4. 62743 X 15 



6794 X 75 
397 X 75 
827 X 1500 
974 X 75000 



5. 67938 X 150 9. 

6. 49276 X 1500 10. 

7. 7386 X 25 11. 

8. 9472 X 250 12. 

5. To multiply by any number between 10 and 20. Mul- 
tiply by the units, and take in the figure on the left. 

6. To midUply by any number between 100 and 110. 
Mult, by the units, and take in the second figure on the left. 

7. To multiply by any number between 110 and 120. 
Mult, by the units, and take in the two figures on the left. 



13. 7584 X 13 

14. 8573 X 17 

15. 4978 X 19 

16. 5496 X 104 



21. 7493 X 107 

22. 6538 X 14 

23. 6974 X 117 

24. 498 X 118 



17. 3752 X 106 

18. 4286 X 115 

19. 7927 X 119 

20. 6375 X 112 

8. To multiply by a number constating entirely of units. 
Add together as many figures of the multiplicand as there 
are units, as in the preceding. 

9. To multiply by a number consisting of the same figure. 
Multiply the product for as many units by that figure. 

10. To muUiply by a number of nines. Annex as many 
ciphers to the multiplicand, then subtract the multiplicand. 



25. 6753 X 1111 

26. 7589 X mil 

27. 857 X 333 

28. 764 X 77 



33. 397 X 9999 

34. 28 X 99999 

35. 675 X 7777 

36. 5673 X 9998 



29. 8564 X 888 

30. 374 X 99 

31. 97 X 999 

32. 7564 X 444 
11, After finding a line of the product, other lines may 

be found by adding or subtracting the multiplicand, or by 
multiplying the line found; thus, to multiply by 78, — 
multiply by 7, — and for the product by 8, add the line 
found to the multiplicand : to multiply by 287, — mult, by 7, 
and the product by 4 for the sum of the other two lines. 



CONTRACTIONS IN SIMPLE DIVISION. 
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37. 270482 X 36189 

38. 978 X 4567 

39. 6473 X 72364 



40. 578 X 96328 

41. 753 X 54279 

42. 543 X 56497 



43. 6742 X 8927 

44. 952X7648 

45. 9481 X 1728 



CONTRACTIONS IN SIMPLE DIVISION. 

L To dkfide by 5. Multiply by 2, and divide by 10. 
In every case in which the unites place is 5, the operation 
may be shortened by mnltipl^g both divisor and oividend 
by 2, 4, 8, etc., and then £viding the products. 



1. 378235 

2. 749382 

3. 4729864 

4. 5836142 



5 

15 
25 
35 



5. 4738472 

6. 6794800 

7. 374964 

8. 496827 



55 
125 

75 
625 



9. 749386 

10. 946782 

11. 784396 

12. 493842 



45 

250 
135 
750 



2. To shorten the operaium. Divide the divisor and 
dividend by any number which divides both without a 
remainder ; thus, to divide 864276 by 287, — divide both 
by 7, and they become 123468 by 41. 

13. 483723 -h 126 | 14. 54723 -r- 87 | 15. 75424-^416 

3. To divide by a number consisting of nines. From the 
right of the dividend point off as many figures as there 
are nines, then place the figures not cut off below it, cutting 
off and placing in the same manner, till all the figures are 
cut off; then add : the figures cut off form the remainder, 
and those not cut off the quotient. 

16. 739428647^999 | 17. 6539482-^9999 
18. 7538324616-7-99999 

4. To contract the cperaiion. Subtract the figures of 
the product as they arise in multiplying, and write down 
the remainder only. 

5. To render the operation easy. Make a table of the 
divisor multiplied by the nine digits, by which means the 
figure to be put in the quotient, and the product to be 
subtracted, are seen by inspection. 



19. 5716428-^ 648 

20. 29137064-7-5137 

21. 4962840-^3475 



22. 5947382 -r 6789 

23. 285614-7-8153 

24. 571428-7-7916 
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COMPOUND NUMBERS. 
REDUCTION 

Is the method of reducing a number from one denomi- 
nation into another, without altering its value. 

Case I. To reduce a higher to a lower name. 

Rule. Multiply the highest name given by the number 
of the next lower contained in it, and to the product add 
the number of this name ; proceed in the same way to the 
next lower name, and so on to the name required. 

Case n. To reduce a lower to a higher name. 

Rule. Divide by the number of the given name con- 
tained in the next higher, and so on to the name required. 
— The remainders are of the same name as the dividends. 

Proof. In either case, reverse the operation. 



Ex. Red. £43, 17s. 9id. to farth. 
Mult by _20 and add 178. 

877 Shillmgs. 
Mult, by 12 and add 9d. 

10533 Pence. 
Mult by 4 and add 2 forth. 

42134 farthings. 



Ex. Red. 42134 forth, to £. 

4)42134 Farthings. 
12)10533J Pence. 
2,0 ) 87,78. 9id. 
£43, 178. 9^ 



REDUCTION OP MONET. 

1. In 4678567 pounds ; how many shil. pen. and farth. ? 

2. In 47864 gumeas ; how manj shil. pence, and forth. ? 

3. In 7846 crowns; how many sixpences and threepences? 
4 In 87496 pounds ; how many crowns and sixpences ? 

5. In £67, IBs. lOSd. ; how many farthings ? 

6. In 17s. Ojd. ; how many halfpence and farthings? 

7. In 78468 guineas ; how many shil. fourp and twop. ? 

8. In 8416 half-guineas ; how many sixpences and halfp. ? 

9. In 4746 tiorins ; how many shillings and farthings ? 

10. In 7849 florins ; how many shillings, pence, and halfp. ? 

11. In 78496 pounds ; how many shillings and halfpence? 

12. In £6784, 18s. 1 1 |d. ; how many halfpence and farth. ? 
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1. In 4491424320 &rthmgs ; how mttnj pence, ahillings, 

and pounds ? 

2. In 48246912 farth. ; how many pen. shil. and guineas ? 

3. In 156920 threep^ees ; how many sixp. and crowns ? 

4. In 3499840 sixp. ; how many crowns and pounds ? 

5. In 65227 farth. ; how many pence, shil. and pounds? 

6. In 409 halfpence ; how many pence, shil. and pounds ? 

7. In 9886968 twopences; how many fourpences, shil- 

lings, and guineas ? 

8. In 2120832 halfpence; how many pence, sixpences, 

and half-guineas ? 

9. In 455616 farthings ; how many pence and florins? 

10. In 376752 halfpence; how many threepences, shil- 

lings, and florins ? 

11. In 37678080 halfpence; how many pence, shillings, 

and pounds ? 

12. In 6513550 farthings; how many halfpence, pence, 

shillings, and pounds ? 

Case III. When one of the denominations is not con- 
tained exactly in the other. 

Rule. Reduce the given number to a name which is 
contained exactly in that required ; then reduce this to 
the requir^ name. 

Ex. Reduce 756 guineas to crowns. Ans. 3175 cr. Is. 
756 gum. X 21 = 158768., and 158768. -^- 5 = S175 cr. Is. 

1. In 84620 guineas ; how many crowns and pounds ? 

2. In £78914 ; how many crowns, shillings, and guineas ? 

3. In 914684 half-crowns; how many sixpences, shil- 

lings, and florins ? 

4. In 9146783 half-guineas ; how many sixp. and florins ? 

5. In 714680 guineas ; how many pounds and crowns ? 

6. In 87416835 florins ; how many crowns and fourp. ? 

7. In 73156780 crowns; how many guineas and pounds? 

8. In 41146788 fourp. ; how many snil. and half-guin. ? 

9. In £43500 ; how many shillings, crowns, and pence ? 

10. In 4200 crowns ; how many guineas, shil. and fourp 

11. In 42 guin. 17s. 8d. ; how many fourp. and hf.-crow 
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12. In 7465 half-crowns ; how many pounds and gnineaa f 

13. In 628238 half-sovereigns; how many gnineas? 

14. In 46784966 pounds ; how many hal^goineas ? 

15. In 726572648 half-gnineas ; how many pounds? 

16. In 526446 pounds ; how many dollars, each 48. 2d. ? 

17. In 339249 dollars of 4s. 2d. ; how many pounds ? 

18. In 4526457 florins ; how many pounds and hf.-gnin. ? 

19. In 7487 guineas ; how many crowns and twopences ? 

20. In 6784 pounds ; how many crowns, half-crowns, and 

sixpences, and of each an equal number ? 

21. In 63498 half-guineas ; how many crowns ? 

22. In 896328 half -guineas ; how many florins? 

23. In 57385 crowns ; how many half-crowns and gnin. ? 

24. In three purses, each 71 guineas ; how many crowns ? 

25. In £1152 ; how many crowns, shillings, sixpences, and 

twopences, and of each an equal number ? 



SEDUCTION OF WEIGHTS AND MEASUBES. 

1. In 1 ton; how many cwt. qrs. lb. oz. drs.? 

2. In 56 tons, 17 cwt. 3 qrs. 14 lb. 11 oz. 13 drs. ; how 

many drams? 

3. In 34 cwt. 3 lb. 13 drams ; how many drams? 

4. In 3 qrs. 14 lb. ; how many ounces? 

5. In 27 lb. 10 drs. ; how many drams? 

6. In 14 tons, 15 oz. ; how many ounces ? 

7. In 674968749 oz. ; how many lb. qrs. cwt. tons? 

8. In 914674 drs. ; how many oz., lb. qrs. cwt.? 

9. In 896784 drs. ; how many oz. lb. cwt- ? 

10. In 98968 oz. ; how many lb. qrs. ? 

11. In 478698 drs. ; how many oz. lb. ? 

12. In 91474684 oz. ; how many tons? 

13. In 1 lb. ; how many oi. dwt. gre. troy? 

14. In 484 lb. 11 oz. 17 dwts. 23 grs. ; how many gn. ? 

15. In 974 lb. 13 dwts. ; how many grains? 
1& In 11 oz. 21 grs. ; how many grains? 

17. In 7 lb. 8 oz. ; how many ounces ? 

18. In 15 lb. 3 dwts. ; how many grains? 

19. In 46080 dwts. ; how many oz. lb. ? 

20. In 78968 grains ; how many dwts. oz. lb. ? 

21. In 4919187 grains ; how many dwts. oz. lb. ? 
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22. In 487496 grains ; how many oz. ? 

23. In 74916874 ounces ; how many lb. ? 

24. In 39168744 grains ; how many lb. ? 

25. In 1 pound ; now many oz. drs. scr. and grains ? 

26. In 689 lb. 17 grs. ; how many grains ? 

27. In 784 lb. 4 oz. ; how many scruples ? 

28. In 786496 scruples ; how many lb. ? 

29. In 3741935 grains ; how many lb. ? 

30. In 9146874 drams ; how many lb. ? 

31. In 7487 yards, 3 quarters ; how many nails? 

32. In 49010 yards, 2 quarters ; how many inches ? 

33. In 4 yds., 2 quarters, 3 nails ; how many half-nails ? 

34. In 784680 nails ; how many yards ? 

35. In 1764378 inches ; how many yards ? 

36. In 9416874 half-nails ; how many quarters? 

37. In 78467 English ells ; how many yards ? 

38. In 74875 Flemish ells ; how many English ells ? 

39. In 79684 Flemish ells ; how many yards ? 

40. In 914635 yards ; how many English ells ? 

4'l. In 8768949 French ells ; how many Flemish ells ? 

42. In 7469455 yds. ; how many English and French ells ? 

43. In 3 miles ; now many fur. po. yds. ft. in. and lines ? 

44. In 78916480496 miles ; how many yards ? 

45. In 11 miles, 6 furlongs, 7 inches ; how many lines ? 

46. In 1330467780 inches ; how many miles ? 

47. In 78914638914 yards; how many miles? 

48. In 30874968744 inches ; how many miles? 

49. In 4678 acres ; how many roods and perches ? 

50. In 578 ac. 2 ro. 17 per. ; how many perches ? 

51. In 784 acres, 8 perches ; how many yards? 

52. In 478 acres, 3 roods, 18 perches ; how many perches ? 

53. In 478964800 perches ; how many acres? 

54. In 987468946 perches ; how many roods ? 

55. In 4874168498 sq. yards; how many roods? 

56. In 4891467896 sq. feet ; how many acres ? 

57. In 294 square yards ; how many feet and inches ? 

58. In 326592 square inches ; how many feet and yards ? 

59. In 38 square yards, 64 inches ; how many inches ? 

60. In 98624 square inches ; how many square feet ? 

61. In 243 cubic yards ; how many feet and inches? 

62. In 13856832 cubic inches ; how many feet and yards? 
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63. In 4786798948069 cubic inches ; how many imperial 

gallons ?— Multiply by 1000, and divide by 277274. 

64. How many pints in 6 qr. 3 bu. 2 pk. 1 eal. 2 qt. 1 pt. ? 

65. How many quarts in 17 qrs. 5 bu. 3 pks. ? 
6Q. In 748786 pints ; how many quarters, etc. ? 

67. In 549735 quarts ; how many quarters, etc. ? 

68. In 7 cir. 45 m. 38 sec. ; how many seconds ? 

69. In 375807 seconds ; how many sijzns, etc. ? 

70. How many seconds in 16 signs 10** 53"^? 

71. How many seconds in 22 signs 19** 31' 47"? 

72. How many cubic yards in 748693 cubic inches ? 

73. In 73 cubic yards 7 cubic feet 1035 ci^bic inches ; how 

many inches ? 

74. In 64238500 imperial gallons ; how many cubic in. ? 

—Multiply by 277274, and divide by 1000. 

75. In 784 quarters, 3 pecks ; how many gallons ? 

76. In 200710 gidions ; how many quarters ? 

77. In 4783 q^rs. 7 bush. 3 pks. 1 gal. 3 qts. 1 pint; how 

many pmts ? 

78. In 8784o8 pints ; how many quarters ? 

79. In 1 ye. 11 mo. 29 da. 23 ho. 59 sec. ; how many sec. ? 
^0. In a Julian year ; how many hours ? 

81. In a solar year ; how many thirds ? 

82. In a year, or 365 days, 6 hours ; how many seconds ? 
«3. In 11360497554 thirds ; how man^ years ? 

€4. How many seconds have elapsed since the commence- 
ment of the Christian era ? 
^5. How long would a person take to count one thousand 
millions of sovereigns, at the rate of 100 in a minute? 
^6. If a cannon ball fly uniformly at the rate of 1000 feet 
in a second ; in what time would it reach from the 
earth to the 3un, the distance beinff 91718000 miles ? 
87. Reduce the tables placed at the beginning of this 
book into triangular tables. 
Note. The work may occasionally be abridged by adding 
or subtracting a part of the given number, thus: — 
To reduce 720 guineas to pounds ; add J^, 
„ 964 English ells to yards ; aod \. 
„ 6768 Scotch ells to yards ; add y^. 
„ 840 pounds to guineas ; subtract ^^. 
„ 765 yards to English ells ; subtract i. 
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COMPOUND ADDITION. 

Rule. Write the numbers to be added so that those of 
the same name may be below each other. Add the numbers 
in the lowest name, and divide the sum by the number of 
this name, that makes one of the next higher, then write 
the remainder, if any, below the column, and carry the 
number of times to the next name ; proceed in the same 
wa^ with the other names to the highest, which is added 
as in Simple Addition. 

Pboof. The result may be checked as in Simple Addition. 

The sum of the qrs. is 13 =: 3id., write 
i below and carry 3 to the pence : the sum 
of the pence is 56 = 4s. 8d., write 8d. 
below and carry 4 to the sh. : the sum of 
the units column of the sh. is 33, write 
3s. below and carry 3 to the tens of the 
sh. ; the sum is 7 ten-sh. pieces = £3 and 
1 ten-sh. piece, place 1 before 3s. and carry 
3 to the £'8 : the sum of the £'s is £555, 
and the whole sum £555, 13s. 8^ 

Note. In carrying at 12, or at a multiple of 10, the carriage 
may be found mentidly. 



Example. 


£21 


17s. 


eidL 


12 


4 


s* 


141 


12 


llf 


120 


16 


84 


249 


1 




9 


19 


9f 


£555 13s. 


Sjd. 



1. 


2. 


3. 


4. 


£ 8. d. 


£ 8. d. 


£ 8. d. 


£ 8. d. 


58 17 6 


136 16 7i 


466 17 6i 


739 11 8i 


85 12 9 


153 6 llf 


465 12 lOi 


793 17 lU 


63 15 10 


315 14 8i 


564 7 5| 


973 16 lOj 


36 1 4 


351 11 10} 


646 19 2 


937 13 64 


98 12 11 


513 19 9i 


654 10 m 


379 4 3f 


6. 


6. 


7. 


8. 


9 8 10 


8 17 6 


94 16 6i 


816 17 8J 


8 16 11 


5 8 6i 


87 16 6i 


389 18 lOi 


7 8 3 


7 4 4i 


91 17 7i 


31 17 11 


8 16 2 


19 4i 


67 18 8i 


346 18 6i 


7 3 4 


18 10 11 


84 19 9J 


407 13 8f 


8 17 2 


3 7 4 


98 0| 


748 11 11 


3 8 11 


5 12 7i 


66 17 11 


667 14 4f 


6 9 2 


8 19 2 


133 3 lOi 


687 16 lOi 


3 7 5 


7 2 4 


212 18 9 


827 16 lOf 
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COMPOUND ADDITION. 



9. £17846, 17s. 8d.+£3479, ISs. lld.+£6783, 148. 5d. 
+ £687, 15s. 10d. + £8412, lis. 4d. + £6791, 15s. 7d.+ 
£6149, 17s. 8d.-f£8416, lis. 3d. + £879, 18s. 4d. 4- 
£7358, 13s. 8d.+ £3587, 158. lOd. 

10. £4738, 178. 2d.+£3947, 19s. 8d.+£7135, 138. Od.-|- 
£914, Os. 8d.+£4783, 15s. lld.+£7198, 17s. 0d.4-£8359, 
lis. 8d.+£8746, Os. Od.+£879, 8s. 7d.+£9157, 16s. 8d. 

11. £3109, Os. lld.+£798, 13s. 4id.+£9146, 13s. 7d.+ 
£874, Os. 8d.+£9146, 3s. 4d.+£8749, 13s. 5d.4-£8735, 
19s. 9d.+£9146, 17s. 8d.+£874, 13s. 4ld.+£68, 10s. 4jd. 

12. £7148, lis. 8id.+£3696, 18s. llid.+£71416, 13s. 
8id.+£81, lis. 4d.+£7186, 138. 4}d.+£714, 138. 8|d.+ 
£8196, 18s. 10id.+£811, 8s. 6d. 

13. £9148, lis. 9jd. + £4937, lOs. lOjd. + £8719, lis. 
lOid. +£786, lis. 4jd.+£91687, 158. 9id. + £87146, 
lis. lOid. +£6948,08. 8jd. + £91468, 198. 0id.+£9143, 
158. 8jd. + £10729, 16s. lOjd. 

14. £87191, lis. 7ld. + £81963, 158. 7jd. + £81648, 
198. 9id.+£7146, 138. 4id+£9146, 17s. 8id.+£9146, 17s. 
4id. +£87146, 17s. lljd. + £9146, lis. lid. + £871416, 
13s. 9id. + £708090, 48. lljd. 





15. 






16. 






ton. 


cwt. 


qr. 


lb. 


oz. 


dr. 


cwt 


43 


18 


1 


23 


15 


13 


56 


31 


15 


3 


21 


14 


15 


11 


71 


16 


2 


8 





13 


3 


52 


17 


1 


15 


13 





16 


7 


13 


3 


6 


11 





82 


6 


14 


3 


7 


8 


7 


6 


8 


15 


3 


8 


7 


10 


4 


59 


16 


1 


24 


15 


11 


9 


23 


10 


2 


17 


14 


10 


75 



3 
2 
1 
1 
2 
3 
3 
2 
3 



17. 

lb. 

26 
27 
18 
21 
24 
25 
21 
17 
23 



oz. 
14 
15 
13 
10 
11 
12 
13 
14 
15 



dr. 
14 
13 

12 

11 

15 
11 
12 
13 
14 



18. 



lb. 


oz. 


dwt. 


ex- 


lb. 


oz. 


58 


11 


15 


18 


11 


3 


46 


8 


17 


17 


5 


11 


8 


7 


18 


15 


16 


5 


4 


4 


19 


18 


17 


10 


77 


5 


16 


21 


18 


8 


6 


7 


13 


23 


19 





84 


8 


12 


22 


15 


11 



19. 

dwt. 

17 
15 
16 
17 
18 
19 
19 



gr. 
11 

15 
18 
21 
23 
11 
10 



lb. 

4 
3 

7 
8 
9 
8 

7 



oz. 

11 

5 



6 
10 
2 



20. 

dr. 
7 
1 

4 
3 


5 



■c. gr. 

2 11 



1 
2 
2 

1 
1 



19 
4 

1 
3 
2 
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21. 






22. 






23. 




yd. 


qr. 


nl. 


le. 


mL 


Ai. 


po. 


po. 


yd. ft 


in. 


8 


3 


1 


4 


2 


7 


19 


16 


4 2 


11 


5 


1 


2 


4 


1 


3 


27 


13 


5 


3 


13 





1 


8 


1 


4 


35 


14 


3 


4 


5 





3 


7 


2 


5 


39 


18 


2 2 


9 


6 


2 


2 


4 


1 


6 


18 


25 


5 


8 


7 


2 


2 


7 


2 


7 


17 


29 


4 1 


11 





24. 






25. 






26. 




•c 


ro. 


per. 


ac 


ro. 


per. 


yd. 


qr. 


bu. 


pk. 


18 


3 


18 


7 


1 


18 


15 


14 


1 


3 


15 


1 


39 


5 


3 


19 


29 


13 


7 


1 


16 


2 


38 


8 





17 


18 


14 


3 


2 


18 





28 


18 





38 


28 


13 


4 


2 


24 


3 


27 


3 


3 


39 


4 


11 


5 





25 


3 


19 


4 


2 


15 


7 


12 


6 


3 



27. 


28. 


29. 


30. 


pk. ga. qt 


bn. pk. ga. qt. 


qr. bn. pk. s. « ^ , 


3 12 


74 1 1 3 


61 3 2 


21 15 27 48 


5 13 


85 3 2 


54 7 3 


14 27 50 27 


2 1 


64 2 1 1 


59 6 1 


18 29 59 59 


6 12 


68 3 1 2 


63 5 3 


20 16 25 39 


7 3 


70 2 3 


68 7 3 


11 21 48 35 



31. 

bo. m. ■. 

39 40 54 
25 38 49 
29 46 54 
33 51 43 
38 54 19 
46 56 39 
56 19 27 



32. 

da. b. m. 

243 18 40 

198 23 59 

214 13 41 

34 22 

29 21 

41 19 17 

139 7 38 



33. 

co.y. da. 

472 135 
527 351 
325 326 
475 237 
648 219 
596 228 
749 364 



bo. m. 

19 56 
23 39 
21 48 
19 57 
17 53 
15 49 
23 59 



34. 

Jn. y. da. bo. 

54 219 23 
75 327 10 
83 345 12 
78 239 16 
65 189 19 
69 298 18 
45 177 22 



35. A owes to B £475, 188. lid., to C £748, 188. 9jd., 
to D £37, 198. 8id., to E £974, 19s. O^d., to F £14, 68. 
0|d., to G £18, Os. lid., to H £1984, 178. Od., and toK 
£15, Os. 6|d. ; required A^s debt. 

36. I have in cash £148, 178. 8d., wine valued at £718, 
lis. 8d., rum £398, ISs. 5id., brandy £178, 19s. lid., gin 
£918, 13b. lid., tea £518, lis. lid., sugar £315, 19s. 
8 Jd., other goods £317, 19s. 8d. ; required my stock. 
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37. A merchant has in his shop 314 yds. 3 qrs. 2 nls. of 
bine cloth, 204 yds. 3 nls. of black, 654 yds. 2 qrs. 3 nls. 
of brown, 71 yds. 1 qr. 2 nls. of scarlets, 854 yds. of 
mixtures, and 763 yds. 3 nls. of yarious other colours ; 
how much has he in all ? 

38. A housekeeper went to market and laid out on tea 
£2, 48. 8id., on coffee £1, 5s. 8|d., on sugar £3, 178., on 
beef £1, 7s., on mutton 36s., on yeal 7s., and on yarious 
other articles 29s. ; how much was laid out in aU ? 

39. A bankrupt owed to A £784, 18s. 11 Jd., to B £315, 
17s. 8d., to C £88, Os. lljd., to D £778, 158. 8d., to E 
£786, 17s. ll^d., to F £13, 8s. 6ld., to G £57, 18s., to H 
£318, and to I £154, Os. lid. ; required his whole debt. 

40. J carried to market £437, 18s. lOd., and received 
there from A £54, 8s. 8d., from B £78, 138. 9d., from Q 
£34, 88., from D £87, 8s. lOd., from E £54, from F 18s/ 
lOjd., from G 138. ll{d., and from H £15, 18s. 0|d. ; how 
much had J in all? 

41. A collector drew in January £67, 18s. 8d., February 
£63, 14s. 9d., March £94, 188., April £93, 19s., May £108, 
178. lid., June £118, 13s. 6id., July £99, 13s. 6|d., August 
£73, 19s. 9|d., September £53, 15s. 9d., October £68, Os. 
lid., Noyember £48, 18s. lOd., December £73, lis. 8d. ; 
how much did he collect in the year ? 

42. A merchant has in cash £99, 8s. 6d., doeskin yalued 
at £342, 18s., tweeds £224, 14s. 8d., braids £13, 7s. 8}d., 
linings £18, 178. lljd., flannels £12, lis. 7Jd., thread £2, 
68. 9id., buckram £4, 19s. llJd., hose £17, 18s. 9d., 
stockings £18, 17s. 8d., hats £21, 198. 6d., house and 
shop £221 ; also, A owes him, per bond, £888, B £756, C 
£374, M, per account, £23, 188. lid., N £14, 18s. 6d., P 
£56, 198. 5d., Q £73, 14s. 9d., R £13, 18s., S 17s. 84d., T 
£1, 68. 8}d., W 19s. lljd., X 13s. 4d., Y 15s. 8d., Z £18, 
148. lOd. ; required his stock. 

43. Required the amount of the following sums, due by 
a certain bank, yiz., to A £687, 17s. lljd., B £677, 18s. 
lO^d., C £345, 148. 9|d., D £789, 15s. 8d., E £467, 16s. 
7id., F £912, 178. 4d., G £456, 18s. 6id., H £891, 198. 
8id., K £345, lOs. 7jd., L £789, 188. 4d., M £234, 14s. 
9id., N £678, 158. 6d., O £123, 16». 4|d., P £567, 7s. 8d., 
and to Q £912, 18s. 9fd. 
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44. The prodace of a sugar plantation for 16 years was 
as follows : — 1st year 687 cwt. 3 qr. 27 lb. 15 oz. 14 dr. ; 
2d, 958 cwt. 1 qr. 26 lb. 13 oz. 15 dr. ; 3d, 436 cwt. 2 qr. 
24 lb. 14 oz. 13 dr. ; 4th, 891 cwt. 1 qr. 25 lb. 13 oz. 15 
dr. ; 5th, 648 cwt. 3 qr. 27 lb. 13 oz. 14 dr. ; 6th, 168 cwt. 

I qr. 23 lb. 14 oz. 13 dr. ; 7th, 734 cwt. 2 qr. 2 lb. 15 oz. 
14 dr. ; 8th, 687 cwt. 2 qr. 22 lb. 13 oz. 13 dr. ; 9th, 434 
cwt. 2 qr. 23 lb. 10 oz. 13 dr. ; 10th, 578 cwt. 3 qr. 19 lb. 

II oz. 15 dr.; 11th, 916 cwt. 1 qr. 18 lb. 12 oz. 14 dr.; 
12th, 876 cwt. 1 qr. 14 lb. 13 oz. 12 dr. ; 13th, 914 cwt. 
3 qr. 15 lb. 14 oz. 14 dr. ; 14th, 768 cwt. 1 qr. 16 lb. 15 oz. 
13 dr. ; 15th, 696 cwt. 3 qr. 13 lb. 14 oz. ; 16th, 768 cwt. 

1 qr. 14 lb. 14 oz. 14 dr. ; required thQ total produce. 

45. Paid for ground to buUd a house £250, mason^s bill 
£424, 17s. 6d., carpenter's £621, 158. 9d., slater's £210 
138. 4d., smith's £17, 188. 9d., glazier's £74, 18s. lid,; 
at what should it be sold to gain £150 ? 

46. A gentleman has of silver plate, viz. spoons, weight, 
11 lb. 11 oz. 19 dwt. 22 ct., teapots 3 lb. 9 oz. 17 dwt. 19 
gr., knives and forks 5 lb. 10 oz. 15 dwt, salts 3 lb. 17 
dwt. 13 gr., salvers 11 lb. 11 oz. 23 gr., tankards 11 lb. 
11 oz. 19 dwt. 22 gr., vases 28 lb. 3 oz. 17 dwt. 15 gr. ; 
required the total weight of his plate. 

47. Required the contents of a gentleman's estate, con- 
sisting of the following farms, viz., I'st, 467 acres, 3 roods, 
18 per. ; 2d, 678 ac. 2 ro. 27 per. ; 3d, 876 ac. 3 ro. 37 
per. ; 4th, 678 ac. 3 ro. 39 per. ; 5th, 326 ac 1 ro. 33 per. ; 
6th, 146 ac. 3 ro. 34 per. ; 7th, 47 ac. 1 ro. 21 per. ; 8th, 
89 ac. 2 ro. 34 per. ; 9th, 17 ac. 1 ro. 31 per. ; 10th, 147 
ac. 3 ro. 15 per. ; 11th, 134 ac. 2 ro. 37 per. ; 12th, 108 ac. 

2 ro. 4 per. 

48. A contributed £27, 15s. 6jd. to a charity, B £5, 
78. 6d. more than A, C £6, 178. 8id. more than A and B 
together, D contributed £35, 9s. 8)d., E £2, 8s. 6d. more 
than D, and F £5, 14s. 8id. more than D and E together ; 
how much did they contribute in all ? 

49. A gentleman left to his widow £6874, 19s. 6}d. ; to 
each of his three sons, £4799, 188. 7jd. ; to each of his 
four danghters, £3597, 2s. 3|d. ; and to charities, £3675, 
lis. lljd. : how much did he leave in all? 
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COMPOUND SUBTRACTION. 

Rule. Write the less number below the greater, so that 
names of the same kind may be below each other. Sab- 
tract the lowest name in the under line from that in the 
upper, and write the remainder below it ; but if the under 
number be greater than the upper, subtract it from the 
number of this name which makes one of the next higher, 
and to the remainder add the upper number ; then write 
the sum below, and carry (me to the under number of the 
next name : proceed in tne same way to the highest name. 

PaooF. The same as in Simple Subtraction. 

Ex.— From £215, 12s. 3(d. take £97, Ids. 9|d. Ans. 
£117, 13s. 5jd. 

3f. from 2£ we cannot, but 3t from 
4f. (= Id.) is If. and 2f. are 3f. ; write 
3f. below, and carry Id to 9d. is lOd. 
from 3d. we cannot, but lOd. from 
12d. (= Is.^ is 2d. and Sd. are 5d. ; write 5d. below and carry 
Is. to 18s. IS 19s. from 128. we cannot, but 198. from 208. (= JCl) 
is Is. and 12s. are 138. ; write ISs. below, and carry £1 to £97 
is £98 and £98 from £215 are £117 ; write £117 below, and the 
remainder is £117, 13s. 5id. 



From £215 128. SJd. 
Take 97 18 9} 
Diff. £117 138. Sjd. 



1. 


2. 


3. 


£ 8. d. 


£ s. d. 


£ B. d. 


60 8 9 


58 19 9i 


715 10 


50 19 11 


50 2 44 


620 14 6J 



4. 
3997 8 11 
3180 11 2\ 



5. 

66807 9 8 
48960 12 



6. 
55862 4 
51123 3 2 



7. 
50650 6 5| 
47541 5 6} 



8. 
99153 10 2J 
92004 18 5| 



9. 

309987 9 
300838 17 3 



Oi 



10. 

1243954 1*9 2 
1156763 7 6i 



11. 

cvt. qr. lb. oz. dr. 

192 3 17 12 5 

135 3 18 13 7 



12. 

yd. qr. n. 

55 2 2 

46 3 1 



13. 

lb. OS. dwt AT. 

293 5 7 4 

234 5 11 10 



COMPOUND SUBTRACTION. 

14. 

lb. oz. dr. se. gr. 

49 7 2 
44 7 2 9 



l2 
23 
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15. 

bu. pk. ga. pt. 

12 15 
5 3 16 



16. 




17. 18. 


m. ftL po. yd. ft. In. 


ac. 


ro. pe. yd. Ja.y. da. h. m. 


131 4 8 3 2 10 


48 


29 lOi 


237 118 13 41 


116 4 13 3} 2 11 


40 


3 10 25^ 


189 223 11 53 



19. A merchant has in cash £474, 8s. 9d., goods, 
£3443, 15s., a house £713, lis., a ship £574, another 
£315, debts dae to him £957, 18s. lljd. ; and he owes to 
A £115, 7s. 8d., to B £327, 18s. 4|d., to C £74, 13s. 4d. ; 
required his net stock. 

20. A borrowed from B the following sums, viz., £781 ; 
£63, 15s. ; £52, 10s. ; and £565 ; and has paid at different 
times,— in cash, £330, 10s. ; £54, 13s. 4d. ; £67, 10s. ; in 
goods, £54, 18s. 6d. ; £73, 15s. 8d. ; and by a draft on John 
Steele, £63 : what is A still due? 

21. A bankrupt owed to one of his creditors £678, 18s. 
10d.,to a second £773, 17s. 6d., to a third £541, 17s. 6^., 
a fourth £168, 18s. 8d., a fifth £764, 13s. 4d., a sixth 
£987, 14s., a seventh £896, 19s., an eighth £871, 17s. 8d., 
a ninth £173, 178. lid., a tenth £999, 15s., an eleventh 
£479, 16s. 9d. His effects were as follows : Debts due to 
him by A £217, 8s. 8d., by B £113, 17s. 9d., by C £434, 
8s. 9d., by D £454, 16s. 8d., by E £137, 19s. 6d., by F 
£73, 18s. 10|d., by G £64, lis. 8d., by H £206, 13s. lid. ; 
a house £350, two more, each £546, furniture £215, 18s. 
lid., cloth £213, 14s. 8d., Imen £313, 8s., tea, in three 
lots, £33, 18s. lOd., £44, 18s. lid., £96, 17s. 8d., port, 4 
hhdjB. at £19, 13s. each : required a state of his afbirs. 

22. A merchant has in cash £146, 18s. lid., in goods, 
viz., doth, valued at £212, 14s. 6d., linen £31 1,4s., cambrics 
and lawns £256, 14s. 6d., muslins £217, 19s. lid., silks 
£314, 18s., cottons £178, 13s. 8d., stockings £73, 14s. 6d., 
hats £87, 13s. lid., gloves £24, 13s. 9d., house and shop 
£256; A owes him £737, B £113, 8s., and C £56, 13s. lid. 
He owes to four wholesale dealers, £156, 10s. 9d., £297, 
178. lid., £384, 168. 8d., £21, 17s. 7d., to three manufac- 
turers, £38, 18s. 4d., £47, 15s. lid., £33, 158. 5d. ; also to 
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M £13, 68. 6d., to N £25, 4s. 6d., to P £17, Ids. lOd., to 
Q £15, 10s., to R £23, 17b. lid., to S, upon bond, £155. 
Required his net stock. 

23. A goldsmith purchased silver, from A 25 lb. 10 oz. 
13 dwt., from B 13 lb. 15 gr., from C 19 lb. 8 oz. 19 dwt. 
23 gr., from D 14 lb. 8 dwt. 22 gr., from E 16 lb. 11 oz. 
15 gr. ; of which he made into teaspoons 31 lb. 18 gr. ; 
knives and forks 21 lb. 10 dwt. ; four tea-pots, each 3 lb. 
2 oz. 15 dwt. 13 gr. ; and sold at three different times 13 lb. 

4 oz. 15 dwt., 3 lb. 14 dwt. 22 gr., 8 lb. 16 dwt. 19 gr. : 
how much has he remaining? 

24. A gentleman gave a silversmith 32 lb. of silver to 
make into knives ana forks, weighing 7 lb. 15 dwt., three 
vases, each 4 lb. 11 oz. 12 gr., spoons 6 lb. 5 oz. 13 dwt. 
15 gr., salvers 1 lb. 2 oz. 14 dwt. 18 gr., the rest to be 
made into a punch-bowl ; required its weight. 

25. Bought 3 hhds. of sugar, each 4 cwt. 3 qr. 16 lb. 
which was retailed as follows, viz. : 2 cwt. 13 lb., 1 cwt. 

2 qr. 18 lb. 15 dr., 3 cwt. 3 qr. 27 lb. 15 dr., 3 qr. 17 lb. 
12 dr., 23 lb. 15 dr., 15 lb. 13 oz. 14 dr., 17 lb. 11 oz. 15 
dr., 2 cwt. 16 lb. 11 oz. 12 dr. ; how much remained? 

26. A trader owed to A £357, 188. lOjd., of which he 
has paid £249, 19s. lljd. ; to B £287, 18s., of which he 
has paid £198, 198. lid.; to C £487, 19s., paid £298, 
138. 8}d. ; to D £78, 178. 9d., paid £39, 188. ll^d. ; to E 
£59, 138. 6d., and paid at three different times, £13, 
158. 6d., £17, lis. 3d., £19, 88. lid.; how much is the 
trader still due ? 

27. A gentleman has an estate of 3465 acres ; he farms 
off to A 463 ac. 2 ro. 14 per., B 146 ac. 3 ro. 15 per., C 
713 ac. 1 ro. 17 per., D 831 ac. 37 per., E 547 ac. 38 per., 
F 496 ac. 3 ro. 39 per. ; how much has he remaining in 
his own hand ? 

28. A wine merchant bought 47 hhds. 17 ga. of wine, 
and sold 13 hhds. 8 ga. 7 pt. ; bought 33 hhds. 38 ga. 

5 pt., sold 44 hhds. 47 ga. 3 pt. ; bousht 54 hhds. 19 ga. 

3 pt., sold 45 hhds. 62 ga. 7 pt. ; bought 96 hhds. 43 ga. 
2 pt., sold 57 hhds. 13 ga. 6 pt. ; bought 23 hhds. 57 ga., 
sold 45 hhds. 12 ga. 4 pt. ; bought 91 hhds. 54 ga. 6 pt., 
sold 34 hhds. 18 ga. 5 pt. (1 hhd. = 63 ga.) ; reqmred 
the quantity unsold. 
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29. A brewer had in his cellar 173 hhds. 17 ga. of beer, 
of which he sent to six customers, as follows, viz. : 1st, 

17 hhds. 15 ga. 5pt. ; 2d, 2 hhds. 53 ga. 7 pt. ; 3d, 21 hhds. 
13 ga. 4 pt. ; 4th, 23 hhds. 14 ga. 3 pt. ; 5th, 12 hhds. 

18 ga. 3 pt. ; 6th, 15 hhds. 51 ga. 7 pt. : at this time he 
had brought into his cellar 24 hhds. more, and sent to 
three other of his sustomers 7 hhds. 39' ga. 5 pt. each 
(1 hhd. = 54 galls.) ; how much remained in his cellar? 

30. A collector of taxes gave receipts to one part of his 
district for £304, 18s. 8d., to another £256, 13s. 4d., to 
another £417, 18s. ll}d., to another £784, 18s., to another 
£964, 13s. 9d., to another £1000, to another £98, 17s. 10|d., 
and to another £294, 18s. lid. His own salary was £140 ; 
he paid three clerks £40, £30, £25, and six sub-collectors, 
each £35. Find the net revenue. 

31. The state of X*s debts is as follows : — ^To A, on bond, 
£756, 18s. lOd., with interest £42, 18s. 6d., of which he 
has paid £378, 15s. lOd. ; to B £456, 18s. 8d., interest 
£23, 188. 4d., paid £208, 14s. ; to C £574, 10s. 8d., interest 
£37, lOs. lOd., paid £318, 17s. 8d. ; to D £517, 48. 6d., 
paid £113, lis. 9d.; to E £377, 198. lid., interest £17, 
198., paid £137, 10s. 6d. ; to F £391, 10s., interest £31, 
178. lOd. ; to G £474, 178. 9id., interest £94, 7s. 8d., paid 
£191, 19s. lid. ; to H £577, lis. 8d., interest £35, 17s. 9id., 
paid £398, 17s. 9d. ; to E £1000, interest £50, paid £273, 
178. ; how much money will pay his debts? 

32. Required the net weight of 9 hhds. tobacco, viz., 1st, 

8 cwt. 3 qr. 14 lb., tare 3 qr. 17 lb. ; 2d, 7 cwt. 2 qr., tare 
3 qr. 11 lb. ; 3d, 5 cwt. 1 qr. 16 lb., tare 2 qr. 26 lb. ; 4th, 

9 cwt. 1 qr. 7 lb., tare 3 qr. 27 lb. ; 5th, 8 cwt. 1 qr., tare 
3 qr. 5 lb. ; 6th, 4 cwt. 3 qr., tare 1 qr. 7 lb. ; 7th, 6 cwt. 

2 qr., tare 2 qr. 27 lb. ; 8th, 7 cwt. 3 qr. 18 lb., tare 2 qr. 
22 lb. ; 9th, 8 cwt. 3 qr. 21 lb., tare 3 qr. 26 lb. 

33. Eight hhds. of sugar weigh as follows : — 1st, 27 cwt. 

3 qr. 14 lb., tare 1 cwt. 13 lb. ; 2d. 37 cwt. 27 lb., tare 1 

cwt. 3 qr. 8 lb. ; 3d, 21 cwt., tare 1 qr. 27 lb. ; 4th, 43 cwt., 

tare 1 cwt. 1 qr. 19 lb. ; 5th, 17 cwt. 18 lb., tare 2 qr. 20 lb. ; 

6th, 19 cwt. 1 qr. 5 lb., tare 26 lb. ; 7th, 47 cwt., tare 1 

cwt. 3 qr. 251b. ; 8th, 44 cwt. 2 qr. 17 lb., tare 1 cwt. 17 lb. : 

required the net weight of each hhd., and the gross, tare, 

and net weight of the whole 

^ c2 
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34. A, B, and C, receive £89, ISs. 7Jd., now A and B 
receive £64, 68. TJd., and B and C £55, lOs. lOd. ; liow 
much does each receive? 

35. What is the difference between 495 guineas and 
£387, 128. 81d. ? 

36. From £375, 68., take 250 gu. 7s. 6f d. 



COMPOUND MULTIPLICATION. 

Case I. When the multiplier does not exceed 12. 

Rule. Write it under the lowest name of the multipli- 
cand, and in multiplying carry as in Compound Addition. 

Pboof. Multiply separately by two numbers the sum of 
which is the multiplier, and add the products. 

Ex.— Multiply £7, 15s. 4|d. by 9. Aks. £69, 18s. 6|d. 



£7, 15s. 4id. 
9 



£69, 18s. 6|d. 



£ 



8. 



9 times 3f. = 27f. or 6id. ; write 3f. below 
and carry 6d. 9 times 4d. are 36d. and 6d. 
are 42d. or 3s. 6d. ; write 6d. below and carry 
3s. 9 times 5s. are 45s. and 38. are 48s. ; 
write 88. below, and carry 4 ten-shilling pieces. 9 times 1 are 
9 and 4 are 13 ten-shilling pieces = £6, and 1 ten-shilling piece ; 
place 1 before 8s., making 188., and carry £6. 9 times £7 are 
£63 and £6 are £69. 

7JX10 13. 70 11JX12 
4SX11 14.73 8 Xll 
7JX 4 15. 19 8 XlO 
Of X 5 16. 54 13 0X9 
7JX 7 17. 73 17 8iXll 
44X11 18. 57 19 Xl2 
29. 27 qr. 5 bu. 3 pk. 1 ga. 
Iqt. X 8 

30. 3 ve. 5 mo. 29 da. X 9 
31.2 3a. 3 ho. 59 m. XlO 
32. 14 ac. 3 ro. 39 per. X 9 

33. 8ac. 2ro. 14 per. XU 

34. 365 da. 5 h.48m. 57 s. X 12 

35. 4554 ga. 3 qt. 1 pt. XH 

36. 2989 ga. 1 qt. 1 pt. Xl2 
37. 240 per. 16 yd. 4 ft. XH 



1. 4 6 7JX3 7. 13 6 

2. 9 8 44X4 8. 

3. 74 18 lliX6 9. 15 

4. 17 3|X7 10. 17 8 

5. 18 11 X8 11. 9 

6. 17 15 04X9 12. 18 

19. 7 cwt. 2 qr. 18 lb. X 9 
20. 15 lb. 13 oz. 6 dr. XU 
21. 181b.3oz.l4dwt.5g.Xl2 

22. 74 lb. 1 1 oz. 5dr . 2 sc. X 12 

23. 37 ton 15 cwt. 2 qr.X 4 
24. 15 lb. 13 oz. 3 dr. X 5 

25. 131b.3oz.8dwt.5gr.X 6 

26. 54ml. 3fu. 18p. 3yd8. X 7 

27. 3099 ga* 3 qt. 1 pt. X 8 

28. 7 bu. 3 pk 2 pt. X 3 
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Case U. When the multiplier is the product of two 
or more factors none of which exceeds 12. 

Rule. Multiply successively by these factors. 

I da. ho. m. 

Ex.l.£6,138. 3id.X54=6X9 Ex. 2. 17 15 34X72=12X6 

12 



39 19 10^ = 6 times 
9 



X359, 18s. 10id.= 54 times. 



211 18 48 = 12 times. 
6 



1270 16 48 = 72 times. 



£ 8. d. 

1. 63 8iXl8 

2. 17 11 8JX20 

3. 13 17 Oix36 

4. 27 18 X45 
6. 17 1UX56 
6. 0101X72 



£ s. d. 

7. 23 15 X24 

8. 15 8 X30 

9. 13 15 11JX42 

10. 17 4 X48 

11. 54 13 Oix60 

12. 19 11}X84 



£ B. d. 

13. 15 18 1UX16 

14. 37 7 X36 

15. 7 8 11iX88 

16. 8 8 0X108 

17. 19 11 4X144 

18. 17 6 0X168 



19. 37 cwt. 3qr. 161b. X 15 

20. 171b. Ooz. 15 dr. X 24 

21. 211b.l3dwt. 17gr.X77 



22. 56 acres 2 ro. 9 pe. X 28 

23. 27 miles 6 fu. 9 po. X 64 

24. 37 yd. 2 qr. 3 nl. X 63 



Case in. When the multiplier is not the product of 
two or more factors none of which exceeds 12. 

Rule. Multiply by the factors of the nearest composite 
number, and also by the difference ; then add the products 
when the assumed product is less than the multiplier, 
otherwise subtract them. 

Ex.— £3,98. 6fd. X 58; and 2 ac. 3ro. 12 per. X 118. 

ac. ro. per. 

2 3 12 

118 = (12X10) — 2 12 



£3, 9s. 5!d. 
58 = (8X7) + 2 8^ 

8 times = 27 15 10 

7_ 

56 times = 194 10 10 
_2 times = 6 18 11^ 
58 times = £201, 98. 9id. 



120 times 
2 times 

118 times 



33 


8 


24 
10 


339 
. 5 



2 



24 


333 


1 


16 



£ 8. d. 

1. 3 7 0JX17 

2. 4 3^X23 

3. 7 0SX41 

4. 7 8JX61 

5. 18 11 4 X53 



6. 77 18 Oix59 

7. 63 17 8 X19 

8. 53 13 8JX39 

9. 14 8iX47 
10. 19 4ix57 



£ B. d. 

11. 62 13 8X58 

12. 18 19 0X61 

13. 77 13 4X68 
14.33 4 6X74 
15. 14 7 0X82 
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16. 17 lb. 4 oz. 17 dwt. 

15 gr. X 26 

17. 21 cwt. 3 qr. 21 lb. 

12 02. X 37 

18. 18 miles, 5 fur. 18 po. 

4 yd. X 47 



19. 35 yards, 2 qr. 3 nl. 

2 in. X 59 

20. 44 acres, 3 ro. 35 per. 

17 yd. X 71 

21. 54 quarters, 5 ba. 3 pk. 

1 gal. X 93 



Case IV. When the multiplier is large. 

Rule. Multiply by 10 once less than the number of 
figures in the multipher ; again multiply the given line by 
the right-hand figure, the next line oy the second figure, 
and so on ; then add the products thus obtained. 

£x.~£2, 12s. 7id.X3456. Ans. £9093, 12s. Od. 

£2, 12s. 7}d.X 6 = £15, 15s. 9d.= 6 times 
10 

X5= 131 11 



10 times = 26 



6 3 
10 



100 times = 263 2 



6 
10 



1000 times = 2631 5 



X4 = 1052 10 
X 3 =7893 15 



3 = 50 times 
= 400 times 
=3000time8 



£9093, 1 2s. Od.= 3456 times 



Nora. — To multiply a name by 10, annex to it the carriage 
from the lower name, and reduce to the next higher. 



1.5718 9JX 348 
2.9913 6 X3469 



4. 115 0JX7841 



5. 7711 4JX6352 

6. 7919 8X10002 



3.8413 9 X46607.13718 4iXll41 



8. 1518 3 X 673 



9.181111X9145 

10. 6 7 8 X632 

11. 418 9iX561 

12. 711111X423 



Find the 

1. 14 cwt. sugar, at £2, 10s. 

7jd. per cwt. 

2. 7 stones wool, at 18s. 7^d. 

per stone. 

3. 11 lb. tea, at 13s. 4fd. 

per lb. 

4. 12 yd. velvet, at 17s. 

8jd. per yd. 

5. 15 St. sugar, at 9s. 10|d. 



price of 

6. 18 St. steel, at 10s. lljd. 

7. 37 oz. silver, at 5s. 5|d. 

8. 20cwt.fi^,at£l,4s. 8id. 

9. 24 sets china, at £1, 158. 

4|d. per set. 

10. 27 sheep, at £2, 5s. 9id. 

11. 57 yd. silk, at £l,7s.8id. 

12. 32 yd. velvet, at £2, 8s. 

94d. per yard. 
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13. 51 yd. velvet, at £1, 15s. 

9^. per yard. 

14. 35 casks mm, at £2, ITs. 

61d. per cask. 

15. 40 do. wine, at £3, 12s. 

ll|d. per cask. 

16. 76cwt.lead,at£2,18s.9d. 

17. 45cwt.iron,at£l,48.7^d. 

18. 60 bales cotton, at £3, 

148. 4{d. per bale. 

19. 65dado.,at£l,17s.6id. 

20. 72bar.tar,at£2,15s.4id. 

21. 82do.da,at£l,17s.5id. 

22. 85 stone steel, at 4s. 9|d. 

23. 35 score Limbs, at £8, 

15s. 4id. per score. 

24. 52 weeks* work, at 14s. 

6id. per week. 

25. 8 yd. cambric, at 9s. 8^d. 

26. 9 yd. cotton, at Us. 5id. 

27. 42yd.silk,at£l,16s.7id. 

28. 56 yd. lawn, at 14s. 4id. 

29. 40 yd. cloth, at 19s. 4id. 

30. 99 vd. silk, at 5s. 6d. 

31. 42 lb. tea, a;t 138. 4|d. 58. per score. 

49. What is the weight of 47 hhds. tobacco, each 6 cwt. 

2 qr. 17 lb. 13 dr. ? 

50. What is the weight of 98 ingots of silver, each 2 lb. 

11 oz. 17 dwt.? 

51. IS^t is the weight of 45 pieces of lead, each 3 lb. 

7 oz. 14 dwt. 13 gr. ? 

52. What is the weight of 7 parcels of medicine, each 

1 lb. 10 oz. 7 dr. 1 scr. 17 gr. ? 

53. What is the weight of 486 guineas, each 5 dwt. 9 

Wprs.? 
hat length of road will a man make in 39 days, at 
1 po. 5 yd. 2 ft. 4 in. per daj ? 

55. How large is an estate consisting of 9 farms, each 

47 ac. 2 ro. 13 pe. 29 yd. ? 

56. How mnch flour will a mill grind in 313 days, at 

1 qr. 3 bn. 3 pk. per day ? 



32. 31 hhds. flax, at £3, 4s. 

8jd. per hhd. 

33. 33 pipes wine, at £12, 
8s. 6d. per pipe. 

34. 83 pun. rum, at £25, 

12s. 8d. per puncheon. 

35. 97 yd. muslin, at 4s. 9^. 

36. 21 yd. Iben, at 3s. 7d. 

37. 77 yd. velvet, at 12s. Ojd. 

38. 73 lb. cloves, at 15s. 6id. 

39. 99 barrels raisins, at £4, 

3s. 7(d. per barrel. 

40. 75 do. figs, at £1, 19s. 

8id. per barrel. 

41. 336 lb. coffee, at 4s. 6d. 

42. 87 yd. muslin, at 4s. 9d. 

43. 360 yd. ditto, at 7s. 04d. 

44. 89 lb. snuff, at Is. 6$d. 

45. 450 yd. silk, at £2, 3s. 

Ujd. per vard. 

46. 95 stones of wool, at 14s. 

7d. per stone. 

47. 102 ditto, at 33s. Ud. 

48. 29 score lambs, at £4, 
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57. What quantity of wine will be consumed in a year, 

at 1002 gal. 1 qt. 1 pt. per day ? 

58. What quantity of beer and ale, in the same time, at 

25315 gal. 3 qt. 1 pt, per da^? 

59. How far will a man travel m 43 days, at 37 ml. 5 

fa. 18 po. per day? 

60. In what time could 9 houses be built, if each, on 

an average, required 1 ye. 11 mo. 29^ da.? 



COMPOUND DIVISION. 

Case I. When the divisor is any whole number. 

Rule. Divide the highest denomination as in Simple 
Division, and reduce the remainder into the next lower 
name, adding the gi^n number of that name ; divide this 
sum in the same manner, and so on until the lowest name 
is divided. 

Proof. The same as the first in Simple Division. 



Ex.— £375, 18s. 44d. -h 43. 
43 ) £375, IBs. 4id. 
43 X 8 = 344 

31 X20 



43 X 
43 X 



1 = 



4 = 



43X10 = 



638s. 
43 

208 
172 

36X12 

436d. 
430 

6X4 

rem. 26f. 



Ans. £8, 14s. 10;d. }f . 

( £8, 14s. lOjd. X 1 
6 

52 9 = 6 times. 
7 

867 3 = 42 times. 

8 14 10= Itime. 
6i = rein. 



£'675 188. 4^. Proof. 



£ 

1. 18 

2. 27 

3. 10 

4. 17 

5. 38 
6.167 
7.418 



B. d. 

7 6 . 
12 . 

8 64^ 



1 
2 

7 
13 



7|- 

44- 

7 . 
4 • 



■17 
23 
26 
31 
-43 
-38 
■66 



8. 

9. 
10. 
11. 
12. 
13. 
14. 



£ 8. 

999 18 
341 16 
488 15 
500 18 
931 19 
478 13 
118 15 



d. 

6 ■ 
Si- 
Si- 

U- 

9 . 
OJ. 

7 . 



£ 8. 

•69 15. 918 17 
•71 16.111813 
•74 17. 332 18 
•78 18. 102 10 
•87 19. 207 8 
•89 20.981410 
•79 21. 21512 



d. 

6i-7- 97 
6 H- 98 
2 H-104 
63-i-109 
4i-7-231 
6 -1-758 
6H-317 
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22. 490 lb. 3 oz. 5 dwt. 

3 gr. -r-23 

23. 1025 yd. 1 ft. 6 in.-^57 

24. 1062 ml. 4 fu. 14po.-r-61 



25. 170 qr. 3 bu. 1 pk.- 

26. 249 yd. 2 qr. 3 nl.- 
27. 168 ac. ro. 3 per. - 
28. 127 qr. 4 bu. 3 pk.- 
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19 
17 
29 
■37 



Case II. When the divisor does not exceed 12. 



Rule. Divide and reduce mentally. 

Ex.— Divide £27, 14s. 5jd. by 5. Ans. £5, 10s. lOjd. 

5 is contained in £27, 5 times 
and £2 over; £2 are 40s. and 14s. 
are 548. ; 5 in 54s. is 10 times and 4s. 
over ; 4s. are 48d. and 5d. are 53d., 
5 in 53d. is 10 times and 3d. over ; 
3d. are 12f. and 3 fai. are 15f., 5 in 
15f. is 3 times. 



5 )£27, 14s. Sfd. 

Qnot. £5, lOs. lO'd". 
Mult, by 5 

Proof, £27, 14s. Sjd. 



£ 8. d. 

1. 57 18 9-i-4 

2. 33 17 6-f-6 

3. 798 13 4-7-6 

4. 87 15 6-7-6 
6. 54 15 8H-7 



£ 8. 

6. 91 13 
7.899 7 

8. 6 1 

9. 498 17 
10. 195 15 



d. 

8 -7-8 
6 -7-6 
2j-^7 

8 -7-8 
2j-r9 



£ 8. d. 

11. 7 10 4 -rll 

12. 73 17 8 -Ml 

13. 17 1 7 -rl2 

14. 812 15 OJ^U 

15. 8 19 -7-12 



16. 1181b.8oz.7dwt.-^ 4 

17. 27 lb. 8 oz. 10 dr. -i- 5 

18. 191b.lloz.3dr.2sc.-r-10 

19. 73 yd. 1 qr. 3 nl. -7-5 

20. 149 lb. 3 oz. 15 dwt. 

22 grs. -T- 7 

21. 107 yd. 2 ft. 6 in. -f- 6 

22. 53 yd. 2 ft. 11 in. -« 3 

23. 87 ml. P fu. 30 po. ^ 5 



24. 176 yd. 1 qr. Onl. -^ 12 

25. 47 qr. 1 bu. 2 pk. -7- 5 

26. 78 qr. 3 bu. 3 pk. -7- 9 

27. 68 cwt. 3 qr. 22 lb. -^ 9 

28. 167 lb. 4 oz. 7 dr. -7- 11 
29.741b. lloz. 6dr. -7-12 

30. 54 ac. 2 ro. 4 per. -7- 12 

31. 302to.4cwt.0qr.-r- 8 

32. 158 lb. 3 oz. 14 dr.-MO 



Case HE. When the divisor is the product of two or 
more factors none of which exceeds 12. 

Rule. Divide successively by these factors mentally. 

Ex.— Divide £125, 16s. 8d. by 24. Ans. £5, 4s. lOjd. JJ 

4 )£125, 16s. 8§d. ^ 24 = 4 X 6 
6)31, 9 2 S- a, quot. by 4 
£5, 48. l6i d.-2 „ by 24 

(2 X 4)'+'3==8~+ 3 = 11 remainder. 
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1. 7 6 

2. 64 19 

3. 37 14 

4. 380 9 

5. 78 16 
6.9134 1 

7. 629 4 

8. 56 14 
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d. 

(H-24 
0—36 
8-T-48 
0-7-42 
8-rl6 
8-f-55 
0^63 
0^72 



7". 



£ & d. 

9. 22 6 3 

10. 37 5 

11. 4 4 

12. 22 1 -^- 
13.135 
14. 38 8 
15.198 8 
16.113 8 



•90 
30 
-45 
■56 
■50 
36 
-64 
-72 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



£ 8, d. 

37 16 . 
93 16 lOi- 

75 12 . 

45 • 

9 2 

36 6 • 

81 4 

21 4 8 



25. 104 qr. 2 bu. 3 pk.-i-14 

26. 447 lb. 7 oz. 13 dwt. 

9gr. ^21 



27. 971 yd. 1 ft. 6 in. 

28. 975ml.3fu.24po. 

29. 162 ac. 36 per. 



21 
• 99 

- 84 
-120 

- 96 
132 
-336 
-112 

- 54 

- 56 

- 28 



Case IY. When the divisor is compoond. 

Rule. Reduce both divisor and dividend to the lowest 
name in either ; then divide as in Simple Division. 



£ 8. d. 

1. 301 2 84- 

2. 570 1 3 - 

3. 50 6 10 - 

4. 905 1 3 • 
6.4349 1 7J- 



£ f. d. 

■ 7 Ot 
13 11 54 

■ 17 111 

■ 8 7 7i 
- 6 3 8| 



£ ■. d. £ a d. 

6. 8866 Oi-r- 1 5 Ot 

7. 2855 7 Oj.4-27 14 6j 

8. 4539 8 4 -r- 18 74 

9. 348 6 6 -h 19 1 
10. 2673 1 6 -r 7 13 7i 



1. If 11 yards of cloth cost £4, 68. Ojd. ; what is the 
price of 1 yard? 

2. A person sold 9 pieces of lawn, each 11 yards, at 
£38, 6s. 2id. ; what was the price per yard ? 

3. If 47 lb. tea cost £34, 10s. 3id. ; what is it per lb. ? 

4. If a £&rm of 57 acres is let at £55, 4s. 4id. ; what is 
the rent per acre ? 

5. If 9 hhds. sugar weigh 68 cwt. 3 qrs. 22 lb. ; required 
the weight per hhd. 

6. Three men, A, B, C, make an adventure, each equally 
concerned, whereby they clear £370 ; what was each man s 
share of the gain ? 

7. Seven men are equally concerned in an adventure to 
Madeira, they lose £878, 3s. ; what is the loss of each ? 

8. Divide £3, 10s. among 6 men and 6 women, and give 
each man thrice the share of a woman. 

9. If 37 vd. cloth cost £23, 13s. 3id. ; what is the price 
of one yard ? 



COMPOUND DIYIglOK. 53 

10. If 48 yd. cost £33, 16s. 6d. ; what will 8 yd. cost? 

11. If 7 casks weigh 1 ton, 3 cwt. 3 qr. 21 lb..; what 
does one cask weigh r 

12. K 28 casks contain 28 bu. 3 ga. 2 qt. ; what will 7 
casks contain? 

13. A piece of cloth at 8s. 4d. per yard cost £18, 15s.^ 
how many yards were in it ? 

14. A piece of gold cost £161, 17s. 6d., at £4, 7s. 6d. 
per oz. ; what was its weight ? 

15. A gentleman gave £5, 13s. 4d. among some poor 
people, giving each 6s. 8d. ; how many poor were there ? 

16. The revenues of a hospital amount to £5629, 10s. ; 
how many patients will it maintain, when each patient 
requires £8, 13s. 9d. ? 

17. A log of wood weighs 17 to. 13 cwt. ; how much 
wood is there in it when a solid foot weighs 56 lb. ? 

18. A servant having contracted a debt of £2, 6s. 8id., 
allows 9id. of his wages to lie in his master^s hands every 
week ; in what time will this pay the debt ? 

19. A labourer's house rent is £3, 13s. 9d. yearly ; how 
much must he lay aside weekly, in order to pay it? 



SUPPLEMENT TO COMPOUND MULTIPLICATION AND DIVISION. 

When the Multiplier or Divisor contains a fraction, proceed 
as in the Supplement to Simple Multiplication and Division. 

£ 0. d. 
9. 43 17 5| H- 4i 

9? 





£ B. d. 


1. 


7 3 5 


2. 


5 14 7 


3. 


40 7 6i 


4. 


36 10 7i 


5. 


49 18 8 


6. 


56 10 lOi 
6 cwt. 3 qr. 17 ll 


7. 



X 4i 

X 3J 

X 7J 

X 111 

X 24J 

X 38J 

8. 8qr.4bu.lp.lg.lqt.X 7i 



10. 86 18 lOi 

11. 74 10 7f 

12. 89 18 8} 

13. 486 17 10} 

14. 589 19 111 

15. 23cwt.3qr.181b.-T- 6^ 

16. 84ac.2ro.34pe.-r- 14^^ 



8| 

25| 
46} 



QUESTIONS ON THE PRECEDINO RULES. 

1. What cost 7| yards cloth, at 13s. 6d. per yard? 

2. What cost 9| gallons, at 198. 7|d. per gallon? 

3. What is the weight of 3| hhds. of sugar, each 4 
cwt. dqr. 111b.? 
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4. If 13} yd. cloth cost £8, 178. TJd. ; what is the 
price per yard ? 

5. If 11| c^. sugar cost £46, 16s. 6d. ; what is the 
value per cwt. ? 

6. Divide £394, lis. 7d. among 5 men and a boy, and 
give the boy | of a man^s share. 

7. How many yards are in 678 poles ? 

8. How many years of 365 J days are in 75642 days ? 

9. How many moons of 29 J days are in 9874 days? 

10. How many English ells are in 758 links, each 7|| in. ? 

11. How many ft. are in 857 Scotch ells, each 37 in. ? 

12. How many Scotch ells are in 740 English feet? 

13. A merchant paid £89, 6s. Sjd. for 5 pieces of cloth, 
at 14s. 6id. per yard; how many yards were in a piece? 

14. A gentleman^s income is £960 ; what should be his 
daily expenses to save £150 per annum? 

15. A labourer earns 15s. 6d. a- week ; how much should 
he spend in a week to save £9 for his house-rent and 
clothes ? 

16. In 48 purses, each containing a florin, a crown, a 
half-guinea, and a half-crown ; how many pounds ? 

17. In 10602 dollars, each 4s. 3d. ; how many pounds ? 

18. In 5170 pistoles, each 17s. 6d. ; how many guineas ? 

19. In 74867 crowns, how many dollars, each 4s. 6d.? 

20. In 678495 Scotch ells, how many yards ? 

21. How many francs of 9jd. are in £2717? 

22. How many dollars, each 4s. 3d., are in £1312, 
3s. 9d. ? 

23. In £1939, lis. 8d. ; how many florins ? 

24. A gentleman was robbed of the following sums, viz., 
54 pieces of £3, 12s. each, 48 of 36s. each, 234 of 16s. 6d. 
each, 196 of 27s. each, 215 of 4s. 9d. each, 464 notes of £50 
each ; required the amount of his loss. 

25. How many lb. of silver are in 2 dozen dishes, each 
dish weighing 25 oz. 15 dwt., and 2 dozen plates, each 15 
oz. 15 dwt. 22 gr.? 

' 26. How many hhds. sugar, each 11 J cwt., are in 
141680 lb. ? 

27. How many canisters, each holding 12 lb., can be 
filled from 25 cwt. 2 qr. 24 lb. of tea? 

98. In 1463645556 yards, how many Scotcji ells? 
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29. How many inches will reach round the terrestrial 
globe, it being 360 degrees^ and each degree 69} miles ? 

30. How many inches will reach round the moon, its 
circumference being 6817 ml. 2 fu. 7 po. ? 

31. In 20790 gfdlons; how many pipes of 126 galls, 
each, puncheons of 84 gal., hhds. of 63 gal., and tierces 
of 42 gEd., and of each an equal number? 

32. There are 63 stacks of com, each computed to con- 
tain 3 qr. 5 bu. 2 pk. ; how much in the whole ? 

33. Mercury revolves 14o times round the sun in 35 
ye. 249 da. ; required the time of one revolution. 

34. The distance between London and Edinburgh is 
about 390 miles ; how often will a coach-wheel of 15 feet 
circumference revolve in performing the journey ? 

35. How many letters are in a book of 12 volumes, each 
421 pages, each page 36 lines, and each line 38 letters ? 

36. Required the net weight of 11 hhds. tobacco, each 
6 cwt. 1 qr. 12 lb., tare 1 or. 14 lb. per hhd. 

37. Divide £26, 3s. 11 |d. among 4 men, 6 women, and 
8 children, giving each man double a woman, and each 
woman triple a child. 

38. The weekly wages of an equal number of men, 
women, and children, amount to £170, 12s. 6d., now each 
man receives 25s. 6d. per week, each woman 15s. 6d., and 
each child 4s. 6d. ; how many are there of each ? 

39. K 6 chests of bohea tea weigh 8 cwt. 1 qr. 18 lb. ; 
what is the weight per chest ? 

40. A gentleman has 2 dozen table-spoons, each 2 oz. 
14 dwt. ; 3 dozen tea ditto, each 14| dwt. ; 4 mugs, each 

13 oz. 17 dwt. ; 2 tankards, each 23 oz. 13 dwt. ; required 
the weight of the whole. 

41. If 15 hhds. sugar weigh 52 cwt. 26 lb. ; what is the 
weight of 1 hhd. ? 

42. What is the net weight of 7 hhds. of sugar, each 
3 cwt. 2 qr. 17 lb., tare 18 lb. per hhd. ? 

43. What is the net weight of 56 hhds., each 3 cwt. 24 
lb., tare 16 lb. per hhd. ? 

44. What is the net weight of 36 hhds., each 8 cwt. 3 
qr., tare 18 lb. 2 oz. 12 dr. per hhd. ? 

46. What is the net weight of 5 hhds., each 6 cwt. 2 qr. 

14 lb., tare 3 lb. 4 oz. per hhd. ? 
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46. A merchant paid £89, 6fi. 5^. for 5 pieces of cloth, 
each 25 yards ; at what most he sell it per yard to gain 
£1, lis. 3d. on the whole? 

47. A merchant paid £64, 18s. for 288 yards of doth, 
which getting damaged, he is content to lose £1, 13s. by 
it ; at what most he sell it per yard? 

48. A merchant bought 7 pieces of doth, each 27 yards, 
for £55, 128., and sold 56 yvds of it at 5s. 3^d. per yard, 
and the rest at 6s. 8d. ; whether did he gain or lose oy it, 
and how mach? 

49. If a workman gains eveir week 12s. 6d., and spends 
9s. ll}d. ; how much does he lay up in a year? 

50. If a man gains Is. 9d. per day, and spends 13|d. ; 
how much does he lay up in a year? 

51. A person^s income is 48. 6d. per day, and his ex- 
penses £71, Is. 6d. yearly; how much does he save, or 
overspend, yearly, and how much does he spend weekly? 

52. If 5 men, equally concerned in an adyenture, clear 
each £114, 18s. 6d. ; what was gained upon the whole? 

53. Four men have an equal share of a voyage to Jamaica, 
wherebythey lose £348, 15s. ; what was the loss of each? 

54. What was the stock of that trading company which 
consisted of 76 shares, each £784, 138. 6d? 



THE GREATEST COMMON MEASURE. 

The Greatest Common Measure of two or more numbers 
is the greatest number which divides each of them exactly. 

TO FIND the G. C. M. OF TWO NUMBERS. 

Rule. Divide the greater number by the less, and the 
divisor by the remainder continually, until there is no 
remainder ; the last divisor is the G. c. M. of the two. 

Ex.— Find the G. C. M. of 72 and 126. Ans. 18. 

64 = 18 X 3 

72 = 54X1 + 18=18X4 
126 = 72 X 1 + 64 = 18X7 
Hence, since 4 and 7 are prime to 
each other, 18 is the greatest common 
divisor of 72 and 126. 



72)126(1 
72 

64)72(1 
64 



18)54(3 
54 



THE LEAST COlOfON MULTIPLE. 
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Find the G. C. M. of, 



1. 304 and 336 

2. 165 and 195 

3. 357 and 425 



4. 2431 and 2717 

5. 2160 and 4032 

6. 4524 and 5460 



7. 13179 and 8977 

8. 11760 and 16170 

9. 60025 and 34986 



Note. The o. c. m. of three numbers is obtained by finding 
tliat of any two of them, and again the o. o. x. of the resou 
and the remaining number. 



THE LEAST COMMON MULTIPLE. 

The Least Common Multiple of several numbers is the 
least number which contains each of them exactly. 

TO FIND THE L. C. M. OF SEVERAL NUMBERS. 

Rule. Arrange the numbers after each other in a line ; 
divide by two as often as any of the numbers will divide 
by 2f bringing down those not divisible by 2 ; in the same 
way divide by 3, 5, 7, and so on by all the prime numbers ; 
the continued product of the divisors is the L. c. M. of 
the numbers. 

Ex.—Find the L. c. H. of 4, 6, 20, 15, and 84. Ans. 420. 



4 = 2 
6 = 
20 = 2 
15 = 
84 = 2 



2 
2 
2 



X3 



X2X 



3 
3 



X5 
X6 



X7 



Hence, the least number which con- 
tains each of the given numbers exactly 
is 2 X 2, X 3 X 5 X 7 = 420, 

Find the L. c. M. of, 



2 


4, 6, 20, 16, 84 


2 


2, 3, 10, 16, 42 


3 


1, 3, 6, 16, 21 


5 


1,1, 5, 6, 7 


7 


1.1, 1, 1, 7 




1,1, 1, 1, 1 



1. 7, 14, 18, 24. 

2. 2, 9, 12, 15, 27. 

3. 8, 6, 14, 28, 32. 

4. 6, 15, 18, 24, 30. 



5. 32, 44, 52, 13, 65, 48. 

6. 12, 14. 16, 35, 48, 63. 

7. 143, 187, 51, 156, 429. 

8. 76, 38, 152, 448, 748. 



VULGAR FRACTIONS. 

A FRACTION is one or more parts of a thing, and supposes 
the unit to be divided into a number of equal parts ; it 
is expressed by two numbers, one above the other, with a 
line Detween them, as j-, {, ^\, 
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The under number is called the dmamnaior^ and shows 
the number of parts into which the unit is divided ; the 
upper number is called the numeraior, and shows how 
many of these parts the fraction contains ; the two together 
are called the terms of the fraction. 

f may be read f of 1 or | of 3. 

A proper frajcdon is one whose numerator is less than 
its denominator, as f. 

An improper fraction is one whose numerator is equal 
to or greater than its denominator, as {, f . 

A compound fraction consists of two or more fractions 
connected with the word ofyB&\oi |. 

A mixed number consists of an integer (whole number) 
and a fraction, as 4f . 

An integer has 1 for its denominator, as 4 = 4- 

The value of a fraction is not altered by multiplying or 
dividing its terms by the same number. It is multiplied 
by multiplying its numerator or by dividing its denominator ; 
and it is divided by dividing its numerator or multiplying 
its denominator. 



REDUCTION OF VULGAR FRACTIONS. 

Problem I. To reduce an improper fraction to a whole 
or a mixed number. 

Rule. Divide the numerator by the denominator; if 
there is a remainder, place the denominator below it in the 
form of a fraction, and annex it to the quotient. 

Ex. — Reduce V ^^ ^ mixed number. Ams. 3f . 

Here, V = 17 -r- 6 = 3|. 

Reduce to mixed numbers, 

S 9 • !• • 6 7* 1 01 • 101 • 1S« 7S. t?* 341* S7JI • OTl«? 4768 

Prob. II. To reduce a mixed number to an improper 
fraction. 

Rule. Multiply the integer by the denominator, and 
add the numerator; under tms sum write the denominator. 

Ex. — Reduce 6} to an improper fraction. Ans. V. 

Here, 6i = 5i^54±I = *«±J = » 
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Reduce to improper fractions, 
41; 6J; Uj; 15|; 12|; 7i; IH; 13f ; 124|; IS^^; 3661$. 

Prob. m. To reduce a compound to a simple fraction. 

Rule 1. Multiply all the numerators together for the 
required numerator, and all the denominators together for 
the required denominator. 

Rule 2. Strike out those factors which are common to 
the numerators and denominators ; then multiply. 

Note. First reduce mixed numhers to improper fractions. 
Ex. — Reduce -jV o^ tV of ^ to a simple fraction. Ans, ^*^. 
Here, ,-5 of ^ of f = j^^^%', or = 1 X i X i = i*,. 

Reduce to simple fractions, 

J of A; 4 of* of i; ^ofi\of6; * of 4|; f of | of 4 
of 9|; Vt of I; tt of 6| of 3^; and ^S of 6f of 14. 
Pros. IV. To reduce a fraction to its lowest terms. 
Rule 1. Divide both terms by their a. c. M. 

Rule 2. Divide the terms successively by all those 
numbers which measure them. 

Note. 2 measures any even number; 5 measures any number, 
ending in or 5 ; 3 or 9 when the sum of the digits composing 
the number contains either of them exactly ; 11 when the sums 
of the aUemate digits of the number are equal. 

Ex. — ^Reduce -f^^ to its lowest terms. Ans. /jt 

^ere, 55 J -r- 55 V**' C* '^'J — 55 > 394 ^^ TI — 3? ^^ 5 — 55* 

Reduce to their lowest terms, 

176- 48. _'»>4a" ••64» 7 40. _7 64- 644* 768- 
»3«o« 404 • lOaa. 448 d • 1938. 7 3 3 O A . anA 7 «_0 3 S 

Pros. V. To reduce fractions to others of equal value 
having the least common denominator. 

Rule. Reduce compound to simple and mixed numbers 
to improper fractions ; find the L. C. M. of the denomi- 
nators for the required one, then divide it by each of the 
denominators, and multiply the quotients by the respective 
numerators for the required numerators. 

Note. — ^The fractions must all be in their lowest terms. 



GO 
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Ex. — Reduce if, -fi of {f , and 5| to their least common 
denominator. Ans. i|f, iff, VVV- 

Hfiw» i I »• — 85X4 63X8 45X36 — ,40 iRt i««a 

Reduce to their least common denominator, 

°* TT» f » A* 

94 1 1 s 
. TXt Tt, - 



1. 


land f. 


2. 


h h |. 


3. 


♦» J> f » A* 


4. 


i f t\> *. 


5. 


« e IT s 
T» TT» ¥T> TT* 


6. 


t> TT» TT> TT* 


7. 


f i> «> f U- 



TT» T 

10. t, 



TT» TT" 
3 7 9 

TT» T¥» T¥* 



_ T> Tl _ 

^^' ¥> TT» TTr» ?^» rf* . 

13. iof J,*off, fofj. 

14. lof7i,|of|of8^V«. 

Prob. VI. To reduce fractions from one denomination 
to another without altering their values. 

Rule. If from a lower to a higher name, multiply the 
denominator by the number of the lower that makes one 
of the higher ; if from a higher to a lower name, mtdtiply 
the numerator thereby. 

Ex. — Reduce ^\ lb. to the fraction of a cwt. ; and £| 
to the fraction of Id. Ans. ^^ cwt. ; -i^fsd. 

Here, ^ ll>- = Hviia <5^*- = 1*1 ^^ 5 ^1 = 1^^^ = i J ad. 



11x112 



Reduce, 
1 . I far. to the frac. of £1. 

f fl. 

r £1. 

9 ash. 
^ £1. 

•^ agu. 
r ton. 

► cwt. 

r lb. 

r ml. 

f ho. 



2. Ish. 

3. /t 8h. 

4. -j^ cr. 

5. 4 far. 

6. J hf. cr. 

7. 4 d. 
♦ lb. 

8 



8. 

9. 
10. 
11. 
12. 



oz. 
I dr. 

T*T yd. 

41 sec. 



^ttVtt to the fr. 



1. 

2. 
3. 
4. 
5. 
6. £V^ 

8. 

9. 

10. 

11. TTtvry 

12. irAwho. 



Reduce, 



TTiTF ton 
*— ml. 



of a far. 
sh. 
sh. 
cr. 
far. 
hf.-cr. 
d. 
lb. 
oz. 
dr. 
yd. 
sec. 



Ex. — Reduce ffl. to the fraction of a guin. Ans. -j'^^ gu. 
Here, ffl. = ^-^. = |^g. = /s^jgu. 
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Reduce, 
1. £{ to the frac. of a gu. 

» fl. 

f E. ell. 
if E. ell. 



4cr. 
cr. 



8 



2. 
3. 

4. iyd. 

5. f Fl. 
6. 



ell 



4 



cr. 



g»- 



1. 
2. 
3. 
4. 
6. 
6. 



Redace, 
\\ gu. to the fr. of £1. 



ss 

A 

a 
1% 



fl. 

S!*ell 
E. ell 
gu. 



cr. 
cr. 

t. 

cr. 



ell. 



Note. In the followmg questions ; reduce the given quantity 
to the lowest name in it for the numerator, and reduce the de- 
nomination, to which it is to he reduced, into the same name, 
for the denominator. 



Reduce, 
1. 7d. to the frac. of £1. 



2. 4jd. 

3. 9jd. 

4. 198. 8d. 

5. 78. 84d. 

6. 4 lb. 3 dr. 

7. 7J dr. 

8. 8 dwt. 17^ g. 

9. 7 gal. 3i pt. 

10. 6d. 3h. 17m. 

11. 6 yd. 2ift. 

12. 3 ro. 5 per. 



// 









a sh. 
su. 

cwt. 
lb. av. 
lb. tr. 

qr. 

ml. 
ac. 



Reduce, 

13. 284 po. to the fr. of a ml. 

14. 8}d. 
16. 6s. lOjd. 

16. 13 lb. 4 oz. 

17. 7 dwt. 13 g. 

18. 8 gal. 7 pt. 

19. 17 gal. 6 pt. 

20. 3 bu. 3 pk. 

21. 6 oz. 7 gr. 

22. 2 ro. 17 per. 

23. 24 sec. 

24. 16 ho. 16 m. 



// 



ff 



if 



a 



cr. 

hf.-gu. 

ton. 

oz. 

qr. 

qr. 

qr. 
lb. tr. 

ac. 

ho. 

da. 



25. Reduce £3, 17s. 6d. to the fraction of £13, lis. 3d. 

26. What part of 3 cwt. 3 qr. is 2 cwt. 3 qr. 21 lb. ? 

27. Reduce 4 lb. 3 oz. 15 dwt. to the frac. of 7 lb. 8 oz. 

Pros. VII. — ^To find the value of a fraction. 
Rule. Divide the numerator, as so many of the given 
name, by the denominator as in Compound Division. 

Ex. — Find the value of £y\. Ans. lis. 8d. 

Here, £/, = £7, Os. Od. -7- 12 = lis. 8d. 
Find the values of. 



|8h. 

1 8 



1. 

2. 

3. Vife gu. 

4. £««. 

5. £JJ. 

6. iVVt\ cwt. 

7. -rfiy lb. av. 

8. liHv lb. tr. 



9- tVv qr. (corn). 

10. ^\\%U year. 

11- TAW^nile. 

12. If acre. 

13. I J mile.. 

14. -2^ crown, 

15. IJhalf-gu. 

16. ^\U ton. 



17. IIJ oz. tr. 

18- 3% V- (corn). 

19. \\^ quarter. 

20. if qr. (corn). 

21. \m lb. tr. 

22. tVit acre. 

23. ^i^hour. 

24. \\ day. 

D 
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ADDITION OF VULGAR FRACTIONS. 

RVLE. Reduce the fractions to their least common de- 
nominator if they have not one; add the numerators, 
and under their sum write the common denominator. 



Ex.— Find the sum of -^f, -fg, and ,^. 
Here, ,', + 1", + ,', = ^^^^ = J || = 1/,. 

2. A + t't + tV 

3. *+i + * + jV 

5. iofi + i'rofj. 



An8. 1/f. 



1- *+«+if+iofi. 

8. 4ofVT+H+i|. 
9- i of if 4- J of «. 

10. }ofli+A + Sof{. 



Note 1. When mixed numbers are g^ven, find the sum of 
the fractions as before, to which add the integers. 

11. 4t+7J+8i. , ^ I. 12. 9J + 6+8 + 11J. 
13. j+6/r+14j+51J. 

Note. 2. When the fractions are of different names, reduce 
them to the same name by Prob. YI., and add ; or find their 
values by Prob. YIT., and add as in Compomid Addition. 

Ex. £t\ + |cr. + }8. Ans. 16s. 64d. 

Here, £^, + |cr. + Js. = lis. 8d. + Ss. IJd. + 9d.= 15s. 6Jd. 



14.|8h.+£T\ + }d. 

15. } sh. + £| + ^ gu. 

16. i lb. -t- T oz. + 1 dwt. 
I7.jcr. + £A + Jtgu. 
18.T\8h. + £ii + Hgu. 



19. t yd.+|En. ell+} Fl. ell. 
20.ia. + t8.+£f+^gu. 

21. i lb. + 1 cwt. + f ton. 

22. i qr. 4- 1 bush. + J peck. 

23. { ho. 4- A day-f 4 week. 



24. A borrowed at one time £84j\, at another £17^, 
at another 18|s., and at another Ufa. ; how much did he 
borrow in all r 

25. B went to market and bought 4^^ cwt. + 18j lb. + 
28|{ lb. 4- 13i oz. of tea ; how much did he buy in all ? 

26. C went to market and sold 54^ yards -|~ 16| yards -{- 
30^ English ells -{- 4| Flemish ells of cloth ; how many 
yards did he sell in all ? 

27. A can do a piece of work in 4 days, which B can do 
in 5 days, C in 6 days, and D in 8 days ; what part 
could the four do in one day ? 
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SUBTRACTION OF VULGAR FRACTIONS. 

Rule. Reduce the fractions as in Addition; find the 
di£ference of the numerators, and under the remainder 
write the common denominator. 

Note. In mixed nnmhers, first snhtract the fractions, and 
if the numerator of the subtrahend exceeds that of the minu- 
end, subtract it firom the common denominator, and to the 
remainder add the numerator of the minuend for the numerator 
of the fraction ; then carry one to the units' place of the sub- 
tndiend, and proceed as in Simple Subtraction. 

Ex.— From ^^ of 18j take ^V- Ans. 11 JJ. 

Here,/yOfl8i-.A=V-A=^^*=W = lliS. 

6. 
6. 
7. 

15. £} — t't gu- 

16. £1-4 gu. 



1. 
2. 
3. 

4. , 
13. £ 
14. 



i 



If . 

— iVofi 



-if 



TT 



6i -4J 
7VW — 3,> 



A of* 
TVof4 



9. 
10. 
11. 
12. 



8i 
15 

18 

13i 



-4J 



3 

T 



-6| 
-4$ 






t\ s^i- 



4 cr. 



17. 4 cwt. — t\ qr. 

18. Ami.— 



{fa. 



19. Paid a debt of £7-/^ out of a purse containing 9^\ 
guineas ; how much remained ? 

20. A*B share of a ship was i{, of which he sold | ; how 
much remained? 

21. A person who had 13{ yards of cloth, sold 7| yards ; 
how much remained ? 

22. What part of a ship remained after selling 4 of f-f- 
ioff ofit? 

23. Sold { of I -f- } of 4 of a gallon of wine ; what part 
remained ? 



MULTIPLICATION OF VULGAR FRACiTlONS. 

Rule 1. Multiply all the numerators together for the 
numerator of the product ; and all the denominators to- 
gether for the denominator. 

Rule 2. Strike out the factors common to the numer- 
ators and denominators ; then multiply as directed. 

Note. Reduce mixed numbers to improper fractions. 
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Ex.— Multiply 6f\ by }{ and by f . 

Here, H X li X i = f X ) X f = V = 2i 



Ans. 2|. 



1. 4 X H 

2. A X ,V 

3.HXJ1 



4-iVX lof| 
S^WX tofA 
6. 8 X 



I O of 1 I 

TT "* TT 



7. 8iX 

8. 7 X 
9.16 X 



a 
TT 



10. 6f XIU 

11. 18tVX11| 

12. 3t X 4f 



13. (»oft + |of^,) X (7Aof6A-3f of|i). 
U. (^ of 7 A - tV of «) X (41 of jj 4^ 74 of H). 

15. What is the valae of f yds. cloth, at £4^ per yd. ? 

16. What is the valae of ^ acre, at £2^*^ per acre r 

17. What is the value of 17yVYds., at 7^8' per yard ? 

18. What is the value of 37| Eng. ells, at S^d. per yd. ? 

19. What is the value of f oz. of silver, at £3f per lb. ? 

20. What is the value of 60| gal., at £50$ per 252 gal. ? 



DIVISION OP VULGAR FRACTIONS. 

Rule. Invert the divisor, and proceed as in Multipli- 
cation of Fractions. 



Ex. — Divide ^j of J by ^\. 

Here, /y of f -5- /, =" |i X V = A X «= $? = 3/y. 



Ans. 3y\. 



1. 
2. 
3. 
4. 



1 J 

TT 

SI e 
TTTT 

TTT 



^H 



1 R 

• of s 
yOi -y 



5- Hi ^ T*T 

6. 5^ -r- ^ 

*• *'TT ^T" TT 

8. 2^» 



i 



9. 12 
10! 60if-T-ilJ 

11. 213}f~llf 

12. 17J|~ 4| 



13. (44 of « + ,\ of 54) H- (7A of H - 44 of ^f ). 

14. (7t\ of 4* - 4 of 41) -r- (4| of li + 24. of 41). 

15. If 74 yds. of lawn cost 38 Js. ; what is it per yd. ? 

16. A farm of 17/f acres was rented at £143''3 > y^^sX 
was the rent per acre ? 

17. What is the price of cloth per yard, when 7 pieces, 
each llf yards, cost £54| ? 

18. A man performed a piece of work in 6|| days ; what 
part of the work did he perform in one day ? 

19. How many stones, each 13$ inches by 7J, will lay 
a kitchen 40^ feet long, and 32 j feet broad ? 

20. Divide a ship valued at £980t\ into 21 1 shares ; and 
a prize of £1000 into 42f shares. 
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EXERCISES IN VULGAR FRACTIONS. 

1. The number 12 may be expressed by a certain digit 
repeated four times ; so also may the numbers 23, 34, 45, 
etc., etc., by certain other digits ; required the digits and 
manner of placing them. 

2. The number 10 may be expressed by a certain digit 
repeated thrice; the number 100 by the same digit re- 
peated four times ; the number 1000 by the same digit 
repeated five times, and so on, cui infinitum; required 
the digits and manner of placing them. 

3. A jeweller bought 3 pieces of silver ; the 1st weighed 
3} lb. ; 2d, 11| oz. ; 3d, 17} dwt. ; what did he pay for the 
whole, at £5y\ per lb. ? 

4. A shipowner sold ) of { of a vessel to one person, 
and f of f of it to another ; what part had he remaining ? 

5. From a cask containing 70 gallons of wine, there was 
drawn off | of 52^ gallons -j- f (^ 52i gallons ••{- i oi 15 
gallons ; how many gallons remained r 

6. What is the difference between { of a bushel and -f^ 
of a peck ; also between } of a gallon and 4} of a pint ? 

7. What is the weight of a box of soods 4^ feet long, 3} 
feet broad, and 21y\ in. thick, at 4f lb. per cubic foot ? 

8. What is the price of a piece of wainscot 7| feet in 
length, and 23^^ inches in breadth, at 17{d. per sq. foot ? 

9. A lady's fortune was { of ^ of her brother's, which 
was valued at £3000 ; what was the lady's fortune ? 

10. Divide £876^ into llf shares. 

11. Divide £78 J among four men and two women, and 
give each of the women ^ of a man's share. 

12. A person having f of a copper-mine, sells <| of his 
share for £396 ; what was the whole mine worth ? 

13. What number is that ^\ of which is 76 ? 

14. What number diminished by ) of itself becomes 942 ? 

15. What part of 10 guineas is | of £3, 10s. ? 

16. A father's age is 66 years, 6 years since his son's 
age was ^ of his ; what is the son's age now ? 

17. A can do a piece of work in 4 days, which B can do 
in 5, and C in 6 days ; what part will they all do in 1 day ? 

18. A and B can do a piece of work in 3^ days, which 
A alone can do in 6 days ; what part of it can each alone 
do in one day ? 
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19. Divide 41 cwi. 1 qr. 5 lb. smong 7 men, 8 women, 
and 9 children, giving each woman ^ of a nuui'i share, and 
each child i of a woman's share. 

20. Simplify (161 + 41 — 78) X ^-^2^- 

21. A father left ^V ot his estate to his only daughter, 
and the remainder to his only son, the difference of the 
legacies waa £3696 ; what was the valae of the estate ? 

22. A person has J of a ship worth £4500 ; he sells ) 
of his share to A,and ) of j of the remainder to B; what 
part has he left, and what u its value ? 

23. How many yds. of paper, J yd. broad, will line a 
room 24 ft. 8 in. bv 18 ft. 11 in., and 11 ft. 2 in. high? 

24. .4. bankrupt a effects amount to {of his debts; what 
is that per pound? 

26. What number divided 1-fj of 7j, and the quotient 
multiplied by f of 16f will give for the product } of 4i 
of 36? 

26. In a certain number of coins .'■ of the whole are 



27. What part of a lb. avoir, is i| lb. tr. ? 

28. Find the value of 17g lb. at Hid. per lb. 

29. Divide £534, lU. 6)d. among 7 men, 8 women, and 
15 children, giving a woman } of a man's share, and ■ 
child { of a woman's share. 

30. A starts from a certun place travelling 20 miles an 
hour, after 2j hours B starts to overtake him, at the rate 
of 26} miles an honr ; when will B overtake A, and how 



ROPORTION. 
:h one number, called the 
le same kind called the con- 
is determmed by the number 
aina the consequent, thus: 
48: 16, U ^{ = 3, for 48 
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contains 16 exactly three times; so also £24: £48 is 
}| = i, for 24 is one half of 48. 

The value of a ratio is not altered by multiplying or dividing 
its terms by the same number ; ratios are compared by reduc- 
ing their fractional equivalents to a common denominator. 

Proportion or analogy consists in equality of ratios ; 
thus, since 24 : 72 = 21 : 63, the numbers 24, 72, 21, and 
63 are proportionals ; the proportion is written 24 : 72 : : 
21 : 63, and is read, as 24 is to 72 so is 21 to 63 : the first 
and last terms are called the extremes, the others the 
means. When four numbers are proportional, the pro- 
duct of the extremes is always equal to the product of the 
means; thus, in the above proportion, 24 X 63 ='72 X 21^ 
80 that when any three terms of a proportion are given, 
the remaining one may be found. 



SIMPLE PROPORTION. 

When the first three terms of a proportion are given, 
the object of this rule is to find the fourth term ; of the 
three given terms, two are always of the same kind and 
the other is of the same kind as the required term. 

When the terms are so connected that the one in- 
creases as the othef increases, or diminishes as the other 
diminishes, the proportion is said to be direct; but if the 
one increases as the other diminishes, or the contrary, the 
proportion is said to be inverse* 

Rule 1. Place the term which is of the same kind as 
that required, for the third or right-hand term. 

2. Consider from the nature of the question, whether 
the answer is ta be greater or less than the term written 
down ; if greater, place the greater of the two like terms 
m the middle, and the other on the left ; but if less, place 
the less in the middle and the other on the left. 

3. Reduce the first and second terms to the same name, 
snd the third term to the lowest name in it ; then multiply 
the second and third terms together, and divide the pro- 
duct by the first terra for the answer in that name tawhich 
the third term was reduced. 



16 
162 
27 

12)432 

36 horses. 
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Ex. 1. — ^If 12 acres of land maintain 16 horses ; hov 
many horses will 27 acres maintain ? 

12 ac. : 27 ac. : : 16 ho. 
Since horses are required, 16 is 
placed on the right ; and as 27 acres 
will maintain more horses than 12 
acres, 27 is placed in the middle, 
and 12 on the left; then 27 X 16 
= 432, and 432 -r 12 = 36 horses. 

This question may also he solved thus : since 12 acres supply 
16 horses, 1 aere would supply ^ j or 1} horses, and 27 acres 

would eyidently maintain —^ — = V^ = ^^ horses. 

Ex. 2.— If 6 cwt. 3 qrs. of tea cost £170, 2s. ; what 
should 3 cwt. 2 qrs. 14 lb. cost? Ans. £91, 7b. 

Haying stated 6cwt. 8 qrs. ; 8 cwt. 2 qrs. 14 lb. : : £170, 2s. 
the question as 
before, and re- 
duced the 1st 
and 2d terms to 
lb., and the 3d 
to shil., they are 
then operated upon as directed for the answer in shillings, 
which are reduced to £'s. 

Note 1. — If the first and either of the other terms can be 
measured by the same number, the quotients may be used in- 
stead of the original numbers. 

1. If 4 yds. of cloth cost 3s. ; what will 24 yds. cost ? 

2. If 24 yds. of cloth cost 18s. ; what will 4 yards cost ? 

3. If 4 yds. of cloth cost 38. ; how many will cost Ids. ? 

4. If I get 24 yds. for 18s. ; how many will I get for 38.? 

Note 2. — Each question admits of being varied in the same 
way as these four. 

5. If 24 yds. of cloth cost 36s. ; what will 141 yds. 
of the same cost ? 

6. If 8 yds. cost 32s. ; what will 51 yds. cost ? 

7. If 7 lb. cost 26s. ; what will 49 lb. cost ? 

8. If 17 yds. of cloth cost £4, 6s. ; what will 307 yds. 
of the same cost ? 

9. If 7 yds. cotton cost 10s. 6d. ; what will 99 yds. 
of tlie same cost ? 



756 lb. 406 lb. X 3402s. 

756 )1881212 
2,0 ) 182,7s. 
£91, 7s. 
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10. If 100 yds. of muslin cost £5, 8s. 4d. ; what will 
37 yds. cost ? " 

11. If 68 yds. of doth cost £17, 198. lOd. ; what will 7 
yds. cost ? 

12. If 57 yds. of linen cost £8, lis. ; what will 98 yds. 
3 qrs. cost ? 

13. If 19 lb. of tea cost £4, ISs. ; what will 3 cwt. 17 
lb. cost ? 

14. If 47 yds. of velvet cost £34, 10s. 3id. ; what will 
117 yds. cost ? 

15. If 57 yds. of scarlet cost £55, 4s. 4)d. ; what will 4 
pieces, each 38 yds., cost ? 

16. If 41 hhds. of wine cost £287, 28. 6|d. ; what will 
33hhds. cost? 

17. If 51 lb. Bohea tea cost £19, 12s. Ojd. ; what wiU 
7 canisters, each containing 2 cwt. 3 qrs. cost ? 

18. How much tea may be bought for £7, 8s. 5id., 
when 14 cwt. 3 qrs. cost £872, 16s. 3d. ? 

19. How much steel may be bought for £9, 16s. lOJd., 
when 14 lb. cost 10s. Hid. ? 

20. How many figs may be bought for £1, 17s. 0|d., at 
£47, Is. 3d. for IJ ton ? 

21. What is a man's wages for 73 days, at £37, 4s. Id. 
per annum ? 

22. What is the price of 3 pieces of cloth, each contain- 
ing 25 yds., at £4, 19s. ll|d. for 17 yds. ? 

23. What is the price of 57 English ells, at £1, 9s. 2d. 
for 25 yards ? 

24. What is the price of 7| English ells, at £8, 12s. for 
14 French ells ? 

25. What is the price of 12 pieces of cloth, each con- 
taining 25i yards, at £20, 48. 8d. for 47 Flemish ells? 

26. What is the price of 6 cheeses, each 14} lb., at 5 jd. 
per lb.? 

27. What is the price of 56 cwt. 3 qr. 14 lb. of sugar, 
at 15s. 4|d. for 18 lb. ? 

28. What is the price of 3031 gallons of beer, at £4, 6s. 
7d. for 54 gallons? 

29. What is the price of 207 acres, 15 perches of land, 
at £26, 17s. 6d. per acre ? 

30. What is the price of 3456 gallons, 7 pints of ale, at 
368. 8}d. per 36 gallons? 
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31. How much cloth, at 23s. 4d. per yd., should I get 
for 974cwt. of sugar, at 9|d.per lb. ? 

32. Exchanged 156 yards of cloth, at 16s. lOd., for 936 
yards of linen ; what did the linen cost per yard? 

33. Exchanged 67 cwt. of tobacco, at 8 guineas per 
cwt., and received in part 600 lb. tea at 78. 4d., and for 
the rest I received stockings, at 2s. 8d. per pair ; how 
many pairs of stockings did I receive ? 

34. What is the price of 17 gallons of oil, at £37, 16s. 
for 84 gallons ? 

35. What is the price of 7 pieces of silver, each 4 lb. 
15 dwt., at 18 guineas for 72 ounces? 

36. What is the price of 574 gallons of wine, at £4, 2s. 
6d. for 49 gallons ? 

37. What is the price of 7 cwt. 3 qr. 18 lb. of sugar, at 
4s. 4id. for 11 lb.? 

38. What is the price of 15 cwt. 27 lb. of tea, at £3, 7s. 
4id. for 7 lb. ? 

39. What is the price of 3 cwt. 16 lb. of iron, at 7s. Id. 
for 17 lb. ? 

40. What is the price of 56 packs of wool, each 114 
stone, at £13, 17s. 2|d. for 28 stone ? 

41. If 42 men peijorm a piece of work in 108 days ; in 
what time will 72 men do it ? 

42. If 18 men mow a meadow in 4 days ; how many 
men will mow it in 9 days ? 

43. If 57 masons build a house in 156 days ; in what 
time will 37 masons do the same ? 

44. If 28 persons reap a harvest in 36 days ; how many 
persons will reap it in 9 days ? 

45. If the 9d. loaf weighs 4 lb. 6 oz. when wheat is at 
4s. ; how much should it weigh, when wheat is at 3s. 9d. ? 

Note 3. When the same term is twice mentioned in a ques- 
tion, it must be excluded. 

46. If the 6d. loaf weighs 3 lb. when wheat is at 4s. 6d.; 
what is the price of the same quantity of wheat when it 
weighs 2 lb. 11 oz. 3^ drs. ? 

47. Exchanged 84 qrs. of wheat, at 848. per qr., and re- 
ceived f of the value in rum, at 16s. 8d. per gallon, and 
the rest in sugar, at 8|d. per lb. ; how much did I receive 
of each ? 
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48. Exchanged 154 yards of cloth at 14s. lOd. pei 
yd. ; for every 2 yards of cloth that I gave, I got in return 
7 yards of muslin : how much muslin did I get, and 
what did it cost per yard ? 

49. Exchanged 38 doz. pairs of shoes, at 7s. 8d^er pair, 
and got for them equal quantities of raisins, at 9^a. per lb., 
aDd figs at 5 Jd. per lb. ; how much did I receive of each ? 

50. If a garrison of 2000 men have provisions for 6 
months ; how many men will the same serve 8 months ? 

51. If I lend a friend £275 for 9 months; how long 
mnst he lend me £1925 to return the favour ? 

52. If 1787 cwt. 2 qr. of lead cost £907, 10s. ; what is 
that per fodder of 19} cwt. ? 

53. What is the price of silver per lb., when 4 lb. 10 oz. 
cost £24, 178. lOd. 

54. If a lb. of silver cost £4, 16s. 6d. ; what is the price 
of 7 pieces, each 3| lb. ? 

55. K the 6d. loaf weighs 3 lb. when wheat is at 34s. ; 
how much should it weigh when wheat is at £1, 5s.? 

56. If the 6d. loaf weighs 4 lb. 9 oz. when wheat is sold 
at £1, 6s. 6d. ; what is the price of wheat when it weighs 
3 lb. 3 oz. 9^1 drams ? 

57. A gives to B 96 gallons of brandy, at 23s. 8d. per 
gallon, and gets in return 60 guineas and 450 yards of 
linen ; what was the linen valued at per yard ? 

58. A barters silk stockings at 15s. with B for hats at 
18b. ; but the stockings were worth only 13s. 4d., and the 
hats worth 16s. ; which of them was the gainer ? 

59. Exchanged 9 cwt. of snuff at £8, 15s., and got for 
it hemp at 9d. per lb., and flax at Is. 4d. ; there was four 
times as much hemp as flax : how much did I get of each ? 

60. A bankrupt owes his creditors £4678 ; how much 
will he pay them at lis. 6d. per pound? 

61. How many men were in that garrison, which con- 
enmed as much in 7 months as a garrison of 900 men con- 
somed in one year and nine months ? 

62. A bankrupt navs his creditors 13s. 4d. per pound, 
paying them in all x490 ; what was his debt ? 

63. If a garrison of 1000 soldiers have provisions for 9 
months ; how many must be dismissed that the same pro- 
visions may last 15 months ? 
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64. If 37| yards of paper, yard-wide, be sufficient to 
paper a room ; now many yards, 5 quarters wide, will do it? 

65. AVhat is the tax upon a house of £340 rent, at 3s. 
6d. per £1 ? 

66. A bankrupt, who owes his creditors £960, pays them 
only £504 ; how much does he pay them per £1 ? 

67. A garrison has provisions for 10 months, at the rate 
pf 16 oz. to each person per day ; how much may each be 
allowed per day, that the provisions may last one year ? 

68. At 15 oz. per day for each man, a garrison^s provi- 
sions will last 8 months ; how long will they last if each 
man is only allowed 12 J ounces? 

69. What is the interest of £1750 for a year at £5 per 
cent, per annum, or £5 interest on £100 for a year? 

70. What is the commission on £256, 18s., at £2^ per 
cent. ? 

71. What is the interest of £650, at £4 per cent. ? 

72. What is the brokerage of £255, at 4s. per cent. ? 

73. What is the factorage of £375, at £2^ per cent. ? 

74. If £425 gain £20, 3s. 9d. ; what is the rate per cent.? 

75. Exchanged 27 cwt. of cheese, at 93s. per cwt.^ and 
received for it wool at 13s. per stone, and butter at 22s. 
per stone ; for every 3 stones of butter, I got 7 stones of 
wool : how much did I receive of each ? 

76. A has 96 gals, of gin worth 16s. 6d., which he wishes 
to exchange with B for wine worth 2 guineas per dozen ; 
but B demands 45s. for his wine in barter: how much 
should A demand for his gin, not to be a loser, and how 
much wine should he get for it ? 

77. What principal will gain £64, 5s. 6d. in a year, at 
£5 per cent, per annum ? 

78. If £125 in 8 months gain a certain sum of interest ; 
what principal will gain the same in 6 months ? 

79. A train runs 435 miles in 10 hours 30 minutes ; in 
what time will it run 87 miles ? 

80. A farmer borrowed 192 quarters of wheat, when the 
price was £4, lis. ; how much should he return in quantity 
when the price is 4 guineas? 

81. If 56 tenpence loaves can be got from a quarter of 
wheat ; how many ei^htpence-loaves should be got from it ? 

82. If 20 acres of land, worth 20 guineas per acre, be 
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exchanged for 35 acres of other land ; what is this last 
valned at per acre ? 

83. A cistern of 230 gallons has a pipe which dis- 
charges 5} gallons in a minute, and another has a pipe 
which discharges 6| gallons in a minute; both cisterns 
are emptied in the same time : how many gallons does 
the last cistern contain ? 

84. At what time after 6 o^clock are the hour and minute 
hands of a clock exactly together ? 

85. If the flooring of a room, 24 feet by 18, cost £17, 
2s. ; what will be the cost of one 30 feet by 22 ? 

S6. How much cloth, at 7s. 6d. per yard, ought to be 
given in barter for 3 pieces of other cloth, each 27 yards, 
at 5s. 3d. per yard ? 

87. Bought a quantity of cloth for £19, 12s. 0|d., for 
which I paid at the rate of 7s. 8^d. per yard ; required 
how many yards were in the whole. 

88. If the carriage of 169 cwt. 2 qr., for 130 miles, is 
£34; what weight may I have carried 78 miles for the 
same money? 

89. Bartered 64 yards of linen at 2s. 8d. per yard, for 
128 yds. of cotton ; required the barter price of the latter. 

90. If the carriage of 60 cwt. for 120 miles is £15, 10s. ; 
how far may I have 210 cwt. carried for the same money ? 

91. A has tea worth 7s. 6d. ready money, but in barter 
will have 9s. ; B has cloth worth 2s. 6d. ready money : 
how must B rate his cloth to be even with A ? 

92. How many yards of cloth, at 78. 6d. per yard, ought 
to be received for 7 pieces, each 108 yards, at 5s. per yard ? 

93. A merchant consigns 32 bales of cloth, at £172, 5s. 
per bale, to his agent, who, after retaining commission at 
5 per cent., sends him in return one-half of the value in 
sugar at 448. per cwt., and the other half in rum at 4s. 8d. 
per gallon ; what quantity of each did he receive ? 

94. How much cloth, 3 qrs. wide, must be given for 90 
yards of equal quality, which is 5 qrs. wide? 

95. A has cldth at 4s. 6d. per yard, which he wishes to 
barter with B for 84 yards at 7s. 6d. ; how many yards 
must A give ? 

96. The shadow of a cloud was observed to move 36 
yds. in 5 sec. ; what was the hourly motion of the wind ? 

£ 
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97. Bought 378 gaUons of wine for £160, ISs., of which 
42 gallons were lost ; how should 84 gallons of the re- 
mainder be sold, so as neither to gain nor lose? 

98. If f 7^^ coB^ ^TT » ^^^ should 4f yards cost ? 

99. What is the price of 5f yds., at 7s. 6d. for | y«rd ? 

100. What cost t\ lb. of tea, at 15s. 8id. for ^ lbs. ? 

101. What cost 8 cwt. 3 qrs., at 14s. 8d. for i cwt. ? 

102. What cost 15| yards of silk, at 8s. 9d. per yard ? 

103. What cost 17i yds., at lis. 8d. for 6* English ells ? 

104. What cost 3 chests of tea, each 3 cwt. 14 lb., at 5s. 
7d. for n lb. ? 

105. If 4 of a ship be worth £920 ; what is I of it worth ? 

106. The rent of \i of a meadow was £3, 12s. ; what 
will be the rent of f of ^V of it at that rate ? 

107. How many yards of cloth, at 8s. 4d. per yard, must 
be given for 44 English ells 3 qrs., at 10s. 6d. per ell? 

108. The height of my staff from the ground is 5 feet 10 
in., and it casts a shadow of 6 ft. 5 in. ; what is the height 
of a steeple which casts a shadow of 220 ft. 6 in. ? 

109. If t't of a house cost £360 ; what will J} of it cost ? 

110. A lends B £454f for 6^ months; how long must 
B lend A £204-^ to disclmrse the obligation ? 

111. A can do a piece of work in 18 days, B the same 
in 20 days, and C in 24 days ; in what time will they per- 
form it working together ? 

112. What is the price of a silver teapot weighmg 1^ 
lb., at £ffor 1^ ounce ? 

113. What cost 13J oz. silver, at £52, 168. for 18^^ lb. ? 

114. If doth, when { yard wide, costs 3j|s. ; what is the 
price of the same cloth when f yard wide r 

115. A shepherd being asked the number of his sheep 
and goats, answered, that i + J + ^ + i + tV + tV + tV 
of the number of his sheep was to that of his goats as 5 is 
to 1 ; and i + i + i + tV + tV ^^ ^^® S^ats was equal to 
110 : required the number of his sheep and goats. 

116. A can perform a piece of work in 9 hours, B in 
8^, and C in 6f hours ; in what time can they perform it 
all working together ? 

117. A, B, and C, working together, can finish a piece 
of work in 8 days, which A can do by himself in 25 days, 
and B in 22 ; in what time could C alone do it ? 
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CX)MPOUND PROPORTION. 

Wiien the Proportion depends upon several circnm- 
stances, it is said to be compound. 

One of the given terms is always of the same kind as 
that required ; and the others, taken two and two together, 
are like each other. 

Rule 1. Place that term which is like the number 
required, upon the right hand. 

2. Take two terms of the same kind, and state them, 
without any reference to the other similar terms, as in 
Simple Proportion ; again take other two, like one another, 
and state them in the same way under the former, and so 
on till ijl the terms are stated. 

3. Reduce the Wee terms to the same name and the 
Mrd term to the lowest name in it, then multiply suc- 
cessively the terms under each other, which will reduoe 
them to three, and proceed as in Simple Proportion. 

Note. Hie work may be greatly abridged by cancelling. 

Ex. 1. — If 15 pecks of wheat serve 9 persons for 22 
days; how long will 20 pecks of it serve 6 persons? 

Ans. 44 days. 



Days being required, 
22 is placed on the right; 
20 pks. will serve longer 
than 15, hence 15 : 20 ; 
also the same quantity 
will serve 6 men longer 
than 9, hence 6 : 9. 

Ex. 2.— If £36 worth of 



Pecks, 15 
Pctsoub, 6 



90 



20 
9 



22 days. 



180 
22 



22 



9,0 ) 396,0 



Ans. 44 days. 

com serve 18 men for 9 
months, when com is at 64s. per qr. ; how many men will 
£54 worth serve for 6 months, when com is at 48s. per 



qr.? 

Having stated the question, 
arrange the left-hand terms 
helow a line and the others 
ahoveitasinthemargin; then, 
having cancelled &e terms 
above and below the line as 
far as possible, divide the pro- 
duct of those above by that of 
those bdow the line, for the answer. 



Ans. 54 men. 



mo. 
sh. 



£36 
6 

48 



£54 

9 

64 



18 men 



9 4 6 

86x6X4e 

» a 
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1. If 3 boats take 4500 herriDgs in a week; in what 
time will 600 boats take 14000000 herrix^ ? 

2. K 3000 copies of a book of 11 sheets require 66 
reams of paper ; how much paper will be required for 5000 
copies of a book of 12| sheets ? 

3. If 12 ounces of wool make 2} yards of cloth, 6 quar- 
ters wide ; how much wool will be required to make 150 
yards, 4 quarters wide ? 

4. If £100 in 12 months gain £5 interest; how much 
interest will £1650 gain in 3 years and 6 months ? 

5. If £100 in 365 days gam £5 interest ; how much in- 
terest will £675 gain in 438 days ? 

6. If 15 men build 37 roods of a wall in 27 days ; how 
many roods will 74 men build in 63 days ? 

7. If 84 men mow 72 acres of grass in 15 days ; how 
many acres will 96 men mow in 12 days ? 

8. If £600 gain £45 in 18 months ; how much will 
£100 gain in 12 months ? 

9. What is the interest of £650 for 173 days, at £5 
per cent, per annum ? 

10. What is the interest of £375 for 37 weeks, at £5 per 
cent, per annum ? 

11. If the interest of £175 for 39 weeks is £5, 18s. l}d. ; 
what is the rate per cent, per annum? 

12. If the interest of £200 for 146 days is £2, 16s. ; re- 
quired the rate per cent, per annum. 

13. What principal wiU clear £88, 28. 6d. in 5 years, at 
£3f per cent, per annum ? 

14. How long must £975 be laid out at interest to gain 
£190, 28. 6d., at £4^ per cent, per annum ? 

15. If 236 men eat 160 qrs. of wheat in 108 days ; how 
many qrs. will 76 men eat in a year and 67 days r 

16. If a man travel 360 miles in 12 days of 8 hours each ; 
how many miles will he travel in 60 days of 6 hours each ? 

17. If 24 men, in 36 days of 12 hours each, perform a 
piece of work ; in what tune will 30 men accomplish it, 
when the days are only 8 hours long? 

18. If 30 cwt. are carried 15 miles for £5, 8s. 9d. ; how 
many miles ought 90 cwt. to be carried for £29 ? 

19. If the 9d. loaf weighs 3 lb. when wheat is at 10s. 
per bushel ; what is the price per bushel when the penny- 
' oaf weighs 9 ounces? 
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20. A solid foot of stone was 16 inches broad, and 3 in. 
thick; required its length. 

21. If 18 men eat 16 shillings worth of bread in 3 days, 
when wheat is at 54s. per qr. ; what value of bread wHl 
45 men eat in 27 days, when wheat is at 45s. per qr. ? 

22. Eight men accomplished 30 yards of ditching in 12 
days, working 8 hours per day ; in what time will 12 men 
finish a ditch, supposing its whole length 60 yards, when 
they work only 6 hours per day? 

23. If 12 men build a waU 60 feet long, 4 thick, and 20 
in height, in 24 days, working 12 hours per day ; what 
length of wall, 3 feet thick and 12 high, wiU 18 men build 
in 18 days, working 8 hours per day? 

24. If 27| yards of doth j-i yd. wide, cost £10, 13s. 4d. ; 
what will 7| yards cost, when only \i yd. wide? 

25. If 13 yards of cloth ) yd. wide cost 5 guineas ; how 
much doth } Eng. ell wide may be bought for £8, 12s. ? 

26. If the 2|d. loaf weighs 8| oz., when wheat is at 5s. ; 
what should the 6d. loaf weigh, when wheat is at 8s. 3d. ? 

27. If 12 men working 10 hours a-day, or 25 boys work- 
ing 9 hours a-day, can do a piece of work in 16 days ; in 
how many days of 8 hours each, would 16 men and 30 boys 
do a piece of work 5 times as large ? 
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Is the method of computing by aliquot parts. 

An aliquot part of a number is such that, being taken 
a certain number of times, it will exactly produce the 
number ; thus, 5 is an aliquot part of 20, for 5 X 4 = 20. 





TABLE OP ALIQUOT PARTS. 






6d.= i sh. 


lOs. Od 


. = £i 10s.6d.= Ig. 


561b 


.= Jcwt 


4 =i * 


6 8 


= * 


7 =J^ 


28 


= 4 ^ 


3 =i * 


5 


— T 


5 3 = i/^ 


16 


= 4 ^ 


2 =i , 


4 


= t 


3 6 = t >^ 


14 


= 4 ^ 


H = i ' 


3 4 


— i 


3 = +/r 


8 


=tV^ 


1 =,V' 


2 6 


= i 


2 4=4/^ 


7 


=i\^ 


of dzpenee. 


2 


= tV 


1 9 =tV 


141b 


.= i qr. 


Jd.= i 


1 8 


= -t\ 


1 6 =V,. 


7 


= 4 - 


* =tV 


1 4 


TT 


1 2 =tV^ 


4 


= 4 ^ 


4 =,^ 


1 3 


= tV 


1 =,v- 


3i 


= 4 ^ 
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FBACnCE. 



NoTB. In Practice, it is mideratood that the Takie of any 
nnmber of articles at £1, or Is., or 1 gninea, etc each, amounts 
to as many JPt^ or sh^ ov gain., etc, as there are articles. 

Case I. When the given price is an aliquot part of £1, 
or of Is., or of 1 guinea, etc. 

Rule. Write down the value at £1, or at Is., or at 1 
guinea, etc., and take the same part of it that the given 
price is^ of £1, or of Is., or of 1 guinea, for the answer in 
£'s, or in sh., or in gu., etc. 

NoTB 1. Multiply tiie remainder, if any, by the given price. 

NoTB 2. When a part of a suinea is taken, call tiie guineas 
pounds, and add as many shimngs for the answer in £'8. 

NoTB 3. For fd., etc, take the part of a azpenee, or of 3d. 



Ex. 1.— Value 273 yds. at 4s. 
4s. =£| )£273 , vai at £1. 

Ahs. £54, 128. val. at 4s. 



Ex. 2.—Value 497 lbs. at 3d. 
3d. = ^8. )497b. val. at Is. 

2,0 ) 12,48. 3d. val. at 3d. 

Ans. £6, 48. 3d. • m 



7ds.,ete. 

1. 7916 at 

2. 8945 ^ 

3. 7386 ^ 

4. 9374 ^ 
6. 8539 >r 

6. 7482 ^ 

7. 5926 

8. 8375 /r 

9. 7498 ^ 

10. 7926 ^ 

11. 4927 ^ 

12. 7493 >r 

13. 5923 -r 

14. 4729 /r 



8. d. 

5 
4 
2 

10 

6 8 



Find the value of, 

d. 



^ 3 
^ 2 

/r 1 
^ 1 
^ 1 

10 
7 
5 
3 



4 
6 
8 
4 
3 
6 

3 
6 



yds., eto, 

15. 4753 

16. 9578 

17. 6759 

18. 8275 

19. 7428 

20. 4930 

21. 5726 

22. 8957 

23. 9988 

24. 4862 

25. 7528 

26. 6795 

27. 9426 

28. 8574 



* 



B. 

at 3 

^ 2 

>r 1 

^ 1 

/r 








4 




4 
9 
6 
6 
4 
3 
2 

U 
1 

OJ 



jdt^etc 


s. 


d. 


29. 6798 at 





4 


30. 7392 /r 


6 


8 


31. 9478 ^ 


1 


8 


32. 5739 /r 





u 


33. 9483 


1 


3 


34. 5728 ^ 





Oi 


35. 9453 ir 


2 


6 


36. 8257 ^ 





3 


37. 7586 ir 


3 


4 


38. 9576 ir 





2 


39. 7493 ^ 


2 





40. 8956 ^ 





Of 


41. 8938 ^ 


10 





42. 9478 ^ 


1 


4 



Case II. When the given price is not an aliquot part of 
£1, or of Is., etc. 

Rule. Take an aliquot part less than the price ; and if 
the remainder is not a part, take a part less than it, and 
80 on ; then add the values at all these prices. 

>rB 1. After one part is taken, a part of it may be taken. 
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NoTB 2. A part greater than the price may be taken, and 
the difference dedacted. 

Note. 3. When tiiere are £'s in the price, multiply by them ; 
when there are no pounds given, multiply by the shillings 
(in some cases), and take parts for the lower names. 



Ex. 1.— Val.573yd8.atl2s. 
108. =£J)£573, val. at £1. 

28.= I of] 08.)286, 10s.Ta. at 10s. 
57, 6 " » 28. 

Anb. £343, 16s. >* !» 12s. 



Ex. 2.— Val. 468 oz. at 5d. 
4d. = |s .)468s., val. at Is. 

156s. f » 4d. 
ld.=i of 4d. 39 " " J_ 

2,0 ) 19,5s. >* » 5d. 

Ans. £9, 15s. 1 " 5d. 



Find the value of, 



lbs. 

1. 749 

2. 583 

3. 758 

4. 196 

5. 983 

6. 567 

7. 968 

8. 673 

9. 958 

10. 748 

11. 937 

12. 857 

13. 586 

14. 748 
16. 926 

16. 612 

17. 648 

18. 957 

19. 682 

20. 742 



d. 

at2| 
'^ U 

" 1| 
>» 2i 
>» 2i 
If 3i 
» 3i 

>r 3} 

t 

6} 

6i 

65 

7» 
9i 



» 



» 



yds. 

21. 842 at 

22. 753 II 

23. 968 n 

24. 574 n 

25. 597 n 

26. 279 n 

27. 528 >r 

28. 795 n 

29. 674 n 

30. 827 >^ 

31. 523 n 

32. 947 >^ 

33. 248 n 

34. 478 n 

35. 576 // 

36. 947 n 

37. 847 /^ 

38. 834 n 

39. 576 n 

40. 475 // 



8. d. 

lOi 
11 
111 

1 oj 



1 
1 

2 
3 

4 
4 
6 
7 
8 



1 
2 
2 
9 
6 
8 
3 
6 
4 



11 8 

12 6 

13 4 
16 8 

2 8 

11 3 

9 6 



41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 
51. 
62. 
53. 
54. 
55. 
56. 
57. 
68. 
69. 
60. 



yds. £ 

749 at 



832 
968 
753 
654 
693 
667 
836 
645 
769 
963 
786 
736 
686 
637 
496 
636 
672 
652 
978 



// 



» 



n 



If 



,» 









3 
4 
8 
2 
4 
1 
2 
5 
1 
8 
19 
23 
9 



B. d. 

5 lOj 
12 7i 
16 4^ 

3 lOf 
11 7J 

18 6i 

19 4i 



7 

8 

11 

9 



6 
7 
6 
6 



2 10 

11 8 

17 4 
6 8 

14 8 

8 8 

18 
14 

9 9 



Case III. When the price consists of shillings. 

Rule. Multiply by one-half of the number of shillings, 
then double the right-hand figure of the product for shU- 
lings, and the rest are pounds. 

NoTB 1. If there are pounds in the price, prefix them to one- 
half of the shillings, thus : for £5, 12s. multiply by 56. 
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PSACTICE. 



Note 2. When there are pence in the price, take parts of 
two shiUinffs for them, and if there is a remainder, take the 
part out of its donhle considered as shillings. 

Ex.— Find the value of 753 cwt., at £1, 16s. 4d. 

Value at 28. := 753 florins. 

18 = 1 of 36s. 







18544 florins. 






4d. = i 


fl. 125 Is. 
Ajis. £1366 198. 


value at 36s. 4d. 








Find the value of, 






lb. s. 


CVt. 1. 


ewt. £ s. 


d. 


1. 


348 at 2 


11. 743 at 19 


21. 247 at 2 8 


4 


2. 


957 >» 6 


12. 675 If 27 


22. 453 /r 1 14 


8 


3. 


583 >/ 8 


13. 453 If 48 


23. 657 i^ 7 


3 


4. 


975 ^ 14 


14. 595 n 64 


24. 129 z*' 8 


2 


5. 


685 »f 22 


15. 586 n 53 


25. 734 /r 9 


9 


6. 


754 'f 38 


16. 759 n 99 


26. 678 iT 5 


11 


7. 


853 >f 54 


17. 576 >► 37 


27. 956 ^ 18 


7 


8. 


976 if 7 


18. 633 n 115 


28. 631 A^ 4 9 


4 


9. 


624 ^ 13 


19. 698 If 51 


29. 593 /^ 3 8 


5 


10. 


956 >^ 17 


20. 943 If lOi 


30. 672 >^ 1 19 


10 



Case IV. When the quantity contains a fraction. 

Rule 1. Value the integers as before ; and for the frac- 
tion take the same part of the price that the upper figure 
is of the under; if the upper is not a part of the under 
figure, divide it into parts. 

Rule 2. Consider the integral part of the quantity to 
be £^s, and annex such a part of £1 as the fraction is of 
unity ; then take parts as before. 

Ex.— Find the value of 126J yds., at 188. 4d. per yd. 

lOs. = £\ )jE126 value at £1 

£63, Os. Od. value at lOs. 
5b. = i of 10s. 81 10 n 5s. 

ds. 4d. = I of 10s. 21 ff 3s. 4d. 

I or 4 of 188. 4d. =047 value of J ywrd. 
j^ = |of jof 188.4d. = 2 3^ " i " 

An8. £115,168.10^d . vaL of 126iyds. at ISs. 4d. 





PRACTICE. 






Find the value of, 






ewt. £ B. d* 


ewt. £ iL 


d. 


1. 


678iatl 8 4 


7. 218^\ at 17 8 


6 


2. 


975i ^980 


8. 964tV ^87 


6 


3. 


7564 i^ 17 6 


9. 964| i^ 15 


4 


4. 


579i .^480 


10. 676| ^ 18 


9 


5. 


687i ^486 


11. 754J /^ 18 


7 


6. 


147t >»' 2 14 4 


12. 996^.^ >r 1 3 


4 
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Case Y . When the quantity is compound, and the price 
of the highest name is given. 

Rule 1. Find the viuue of the highest name, as before, 
and take parts of the given price for the lower names. 

Rule 2. Consider the highest name as £^8, and annex, 
instead of the lower names, their value at the rate of £1 
for one of the highest, and then take parts as before. 

Ex. — ^Val. 14 ewt 2 qr. 14 lb., at £4, 18s. 4d. per ewt. 

14 



2 qr. = } ewt. 
141b. =Jof2qr. 

Value of 14 ewt 2 qr. 14 lb. = £71, 18s. Hd. Aks. 



68 16 
2 9 
12 



8 
2 

3J 



value of 14 ewt 

«r 2 qr. 

» " 141b. 



ewt. qr. lb. 

1. 18 3 4 at 

2. 20 3 ^ 

3. 16 22 >^ 

4. 15 3 18 iT 

62 

7 3 



Find the value of. 



7 
18 



5. 
6. 

7. 72 3 19 /r 

8. 175 S 22 ^ 

lb. oz. dwt. gr, 

17. 4 615 

18. 2 1 418 
19.18 116 6 
20.4211 
21. 39 10 13 12 
22.86 315 
23.54 716 
24.721110 
25.651014 
26.56 51518 



per ewt. 

£3, 18s. 6d. 

4 17 8 

2 13 6 

4 11 9 

2 19 3 
17 6i 

3 17 4 
18 8 



9. 
10. 
11. 
12. 



ewt. qr. lb. per ewt. 

16 2 Oat £2, 6s. lid. 



per lb. 

at £4, 7s. 6d. 
>r 3 12 6 
4 6 



48 2 7 >r 74 16 6 

24 /r 4 17 

17 ^ 3 5 4 

13. 480 3 14 iT 6 8 

14. 774 2 8 A' 3 2 6 

15. 10 12 >r 1 9 6 

16. 35 2 25 >^ 3 7 11 

ae. ro. p«r. _ per ac. 



4 

5 
4 
3 
2 
3 
4 



8 11 
12 



16 

12 

4 

6 

3 







84 
4 



27. 467 3 38 at £2, 128. Od. 

28. 96 2 24 /^ 3 18 6 

29. 12 3 20 >r 18 11 

30. 15 2 18 ii' 19 6 

ft in. per ft. 

31. 424 7 at 6s. 8^d. 



32. 
33. 
34. 
35. 



96 10 
465 6 
167 3 
878 9 



7 

4 

5 

16 



6 
6 
7 
8 
2 
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PRACTICE. 



Note 1.' It is often easier to consider the price as the qnan* 
tity, and the quantity as the price. 

NoTB 2. When the price of a lb. is given, the price of a cwt. 
may be found by multiplying 98. 4d. (t.e. 11 2d.) by the pence, 
and 2s. 4d. (t.e. 112 far.) by the farthings in the price. 

Find the value of. 



1. 28 yds. at 578. 

2. 32 cwt. f 798. 

3. 16 cwt. ff 94s. 



4. 48 yds. at 378. 

5. 181b. w 198. 

6. 240 lb. » 29s. 



7. 480 yds. at 43s. 

8. 120 yds. # £98. 

9. 960 ac. » £137. 



10. 1 cwt. at 7d. per lb. 

11. 1 cwt. " 94d. ^ 

12. I cwt. ^ lljd. >r 

13. 1 cwt. ff 5|d. If 

14. 3 cwt. ^ 44d. ^ 



15. 7 cwt. at 9}d. per lb. 

16. 6 cwt. *f 14id. # 

17. 11 cwt. ff 13 Jd. # 

18. 12 cwt. If 10|d. If 

19. 14 cwt. If ll)d. 



1. 

2. 

3. 

4. 

6. 

6, 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

16 
17. 
18. 
19. 
20. 

21. 



PROMISCUOUS EXERCISES. 

What cost 7846 yards, at lljd. per yard? 
What cost 8974 acres, at £4, 68. per acre ? 
What cost 8345 yards of cloth, at 198. lid. per yard? 
What cost 6748 yards of lawn, at 28. 6d. per yard ? 
What cost 9674 yards of velvet, at 148. lOd. per yard ? 
What cost 8341 acres, at £4, 12s. S^d. per acre? 
What cost 6834 hhds. of ale, at £3, 178. lid. per hhd. ? 
What cost 648 score of sheep, at £6, lis. per score? 
What cost 674 yards of fine cloth, at 188. 1 1 Jd. per yd. ? 
What cost 8341 yards of cotton, at 8}d. per yard? 
What cost 6874 sets of buckles, at 15s. 6d. per set? 
What cost 9146^ bush, of wheat, at 15s. 6}d. per buHh.? 
W^hat cost 3918 yards of cloth, at 128. 6d. per yard? 
Find the price of 272 lb., at 14-^d. per lb. 
Find the weight of 8756572 sovereigns, each 5 dwt. 

Required the tax on £576, 18s. 4d., at 7id. per £1. 
What cost 56 cwt. 18 lb. of tea, at £34, 128. per cwt. ? 
What cost 37 cwt. 20 lb. 12 oz., at £3, 88. per cwt.? 
What cost 3 lb. 11 oz. 10 dwt., at £4, 128. 6d. per lb. ? 
What cost 86 lb. 3 oz. 15 dwt. 18 gr. of silver plate, 

at£4, 16s. 4d. perlb.? 
What cost 145 ac. 3 ro. 15 per. at £18, 68. per acre? 
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22. What cost 95 ac. 2 ro., 18 per. of grass, at £37, 15s. 8d. 

per acre ? 

23. What cost 4571# yards fine cloth, at 18s. 1 1 Jd. per yd . ? 

24. A bankrupt's debts amount to £5670, 16s. 8d., and he 

compounds with his creditors for 17s. 6d. per £ ; 
required the amount of his assets. 



BILLS OF PARCELS AND BILLS ON BOOK-DEBTS. 

1. Mr John Adams, 

March 8, 1881. Bought of James Wilson. 

8 yards of silk, at 13d. 8d. per yd. 
7 yards of satin, at 128. lOd. » 

11 yards of brocade, at 18s. lOid. » 

12 yards of silk, at 15s. lid. ^r 

9 yards of sarcenet, at 4s. 3d. » 
16 yards of velvet, at 25s. lOd. » 

Ans. £ 

2. Mr John Wills, Dr. 

May 8, 1881. To Henby Smith. 

To 9 pair stockings, at 4s. 9d. p. pair. 

7 pair thread ditto, at 3s. 5d. i^ 

8 pair silk ditto, at 13r. lOd. » 
12 pair cotton ditto, at 5s. 8d. ^r 
18 yards fine flannel, at 2s. 3d. per yd. 

27 ditto ditto, at Is. 9d. » 

Ans. £ 

3. May 4, 1881. Mr John Vy se bought of John Laurie, 
27 yards fine carpet, at 3s. lid. per yard ; 17 yards drugget, 
It 78. lOd. ; 19 yards scarlet, at 21s. ; 13 yards broad 
cloth, at 17s. lid. ; 29 yards drab, at 13s. 9d. ; 19 yards 
wax cloth, at Is. 9d. 

4. August 10, 1881. Mr Philip Norie bought of Peter 
Grant, 55 lb. of green tea, at 86. 9d. per lb. ; 71 lb. ditto, 
at 56. lOd. ; 89^ lb. bohea, at 6s. 4id. ; 18^ ditto, at 7s. 8d. ; 
74 lb. sugar, at 6|d. ; 11 sugar-loaves, each 154 lb., at 8jd. 

5. May 7, 1881. Mr James Scott bought of John Dun, 
34 reams tluck post, at 33s. per ream ; 27 thin ditto, at 
23s. ; 16 ditto foolscap, at 19b. ; 130 ditto printing demy. 
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at 15s. 6d. ; 8 ditto superfine royal, at 4^. ; 27 ditto cart- 
ridge, at 14s. 6d. ; 7 cwt paAteboard, at 178. 6d. per cwt. 

6. May 9, 1881. Mr F. Todd Dr. to George Grant. 
To 36 yards superfine cloth, at 22s. per yard ; 5 pieces 
satin, each 20 yards, at 14s. 6d. ; 7 pieces ditto, each 30 
yards, at 128. 3d. ; 5 pieces glac^, each 18 yards, at Ts. 6d. ; 
28 yards silk, at 14s. ; 3 pieces damask, each 30 yards, at 
lOs. fid. ; 53 yards silk, at 7s. 4d. 

7. Edinburgh, September 3, 1881. Mr James Freeman 
bought of Simon Stewart, 40 pieces of calico, each 30 
yards, at 2s. 4d. per yard ; 21 pieces, each 27^ yards, at 3s. 
8d. ; 25 pieces, each 26 yards, at 28. 7|d. ; 16 pieces, each 
25 yards, at 2s. 2 jd. ; 17 pieces, each 29 yards, at 2s. 3^d. ; 
55 yards, at 4s. 2d. ; 53 yards, at 7s. 6d. 

8. 1881. March 11. Mr John Jolly bought of Samuel 
Todd, 34 pieces ginghams, each 37 yards, at Bid. per ^ard ; 
49 pieces Irish linen, each 25 yards, at Is. 7}a. ; 33 pieces 
checks, each 30f yards, at 15a. ; 62 pieces striped linen, 
each 25^ yards, at 4s. fi^d. ; 20 pieces Holland, each 26 
yards, at 2s. 8id. ; 34 pieces sheeting, each 64 yards, at Is. 
3|d. ; 27 pieces flowered cloth, each 39| yards, at 3s. 104d. 

9. 1881 . August 8. Mr Thomas Thomson bought of S. 
Walker, 57 yards cambrics, at 5s. 7{d. per yard ; 61 ditto, 
at 8s. 5^. ; 79 English ells lawn, at 8s. fjd. per vard ; 
107 Flemish ells lace, at 3s. S\d. per yard , 95 French ells 
lawn, at 15s. 7d. per yard ; 56 yards linen, at 3s. 4id. ; 75 
yards ditto, at 6s. Sja. ; 98 yards cloth, at 17b. 8d. 

10. 1881. April 4. Mr James Reid Dr. to Thomas 
Manners. To plain linen, 550 yards, at 2s. 8|d. per yd. ; 
striped ditto, 654 jds., at 2s. 8^. ; flowered ditto, 780 yds., 
at 13s. 4|d. ; sprigged ditto, 660 yds., at 78. 8 jd. ; cam- 
brics, 950 yds., at 7s. 8^. ; stripped ditto, 460 yds., at 
13s. 4id. ; flowered ditto, 468 yds., at 7s. B^d. ; silk gauzes, 
860 yds., at 3s. lljd. 

11. 1881. Nov. 30. Mr Joseph Smith bought of Mr 
John Whyte, 74 dozen pair men's shoes, at 47s. 3{d. per 
dozen ; 69 ditto, at 488. 7id. ; 55 ditto slippers, at 578. Q^d, ; 
86 pair women's shoes, at 45s. 11 Jd. ; 98 ditto, at 48s. 6jd. ; 
79 ditto slippers, at 49s. 6 Jd. ; 107 pairs children's shoes, 
at 358. 8id.; 193 ditto slippers, at 398. lOjd. 

12. 1881. March 28. Mr Robert Rice bought of George 
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Pricei 7 blicU. sugar, each 9 cwt. 3 qr. 27 lb., at 278. per 
cwt. ; 5 barrels raisins, each 2 cwt. 1 qr. 8 lb., at 35s. ; 7 
bags pepper, each 2| cwt. 17 lb., at £7, lOs. ; 5 casks prunes, 
each 35 cwt. 3 qr. 18 lb., at 24s. ; 7 bags ginger, each 4 
cwt. 3 qrs. 17 lb., at 35s. ; 3^ butts currants, each 17 cwt. 
2qr8., at 47s. ; 3 hhds. tobacco, each 3 cwt. 18 lb., at £25, 
48. ; 7 canisters snuff, each 25 J lb., at £3, 14s. 8d. ; 8 bar- 
rels rice, at 19s. per bimrel ; 7 bags clover-seed, each 250 
lb., at bid. per lb. 

13. 1881. March 19. Mr Richard Robins bousht of 
James Niven, 5 boxes tea, each 3 cwt. 1 qr. 18 lb., at 
£39, 48. per cwt. ; 3 casks coffee, each 4 cwt. 3 qrs. 27 lb., 
at £29, 88. ; 67 cwt. 3 qrs. 26 lb. iron, at 16s. 8d. ; 7 hhds. 
sugar, each 8 cwt. 27 lb., at £3, 6s. 8d. ; 5 casks of old 
rum, each 84 gals., at 7s. 3|d. per gal. ; 113} gal. brandy, 
at 8s. 2}d. ; 117 gal. gin, at 4s. 9d. ; 57 cwt. 25 lb. raisins, 
at £6, 12s. 8d. per cwt. ; 3 cwt. 17 lb. prunes, at Is. 2d. 
per lb. ; 118 lb. figs, at £2, 19s. 8d. per cwt. 

14. 1881. January 8. Mr J. Campbell Dr. to William 
Carrie. To 13 cwt. 1 qr. 14 lb. ginger, at £4, 13s. per 
cwt. ; 7 cwt. 2 qrs. 27 lb. allspice, at £3, 18s. ; 3 hhds. 
logwood, each 4 cwt. 3 qrs. 27 lb., at 14s. 6d. ; 115 cwt. 
1 qr. 19 lb. alum, at 18s. 4d. ; 35 cwt. 27 lb. iron, at £17, 
198. ; 375 qrs. 5 bush, com, at 33s. 8d. per qr. ; 15 lb. 
3 oz. 20 grs. silver, at 56. 2d. per oz. ; 21 bags wool, each 
196 lb., at Is. 3d. per lb. ; 4 hhds. linseed, at 57s. 6d. per 
hhd. ; interest of £520 for fifteen months, at five per 
cent, per annum. 

DECIMAL FRACTIONS. 

A decimal fraction is one which has unity with a 
cipher or ciphers after it for its denominator, as j^, t jiv) 
the unit being divided into 10, 100, 1000, etc., equid parts. 

The numerator only is written, and must have as many 
places as there are ciphers in the denominator ; but when 
it has not so many, ciphers are prefixed to it, in order to 
supply the deficient places, and a point is placed on the 
left to distinguish it from an integer. 

The figure after the point is lOths, the next lOOths, etc. ; 
hence in decimals, as in integers, the digits increase in ten- 
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fold proportion from right to left : computations in deci- 
nialfl are therefore made as in integers, attention being 
paid to placing the point in its correct position. 

A cipher on the lefl diminishes the value of the sig- 
nificant figures 10 times, but on the right it makes no 
alteration; thus, •50=t^% = A; 06 =t^. 

Decimals are divided into terminate and interminate, 
for which see Problem I. of Reduction. 



ADDITION AND SUBTRACTION of FINITE DECIMALS. 

Rule. Place the numbers so that the decimal points 
may be under each other ; then proceed as in integers. 

£x.— Find the sum and difference of 5*723 and 3*8675. 



6*723 

8-8675 

Sum, 9*5905 



6-723 
3*8675 
Difference, 1*8655 



1. 478-63+89*005+5437*25+-000125+91*75-f541-2375 

2. 6*75 + 89*5 + -00009 + -502 + 7-648 + 2178 

3. 61-416+915-13+-04761 +-005819+-000045+*01018 

4. 74-874 4- 81*33486 + -0974 + 1-0718 + 88*71034 

5. 61-371568 + -0091 + -06371 + '0008714 + 43-814 

6. 75-67 + 125+ -00725+67+19-25+37+2145-0007 

7. 71-48 — 35-71; 87-31 — 6*871496; 3* 187 — 1-00007; 
-6748 — -377 ; 1-000009 — -784163; 4*001 — -374 ; -00078 
— •000089; 75— -0057; 67*626 — 5-0075 



MULTIPLICATION OP FINITE DECIMALS. 

Rule. Multiply as in integers, disregarding the points ; 
then point off from the right of the product as many 
decimal places as there are in both factors ; if the pro- 
duct has not so many, the deficiency must be supplied by 
prefixing ciphers to it. 

Ex.— Multiply 7*856 by -0008. Ans. -0062848. 

Having multiplied the factors; 7 figures are 7-856 

pointed off from the right of the product, since '0008 

there are 3 decimal places in the one factor and -7)062648 
4 in the other. 

Note. To multiply by a unit with ciphers; remove the deci- 
mal point as many places towards the nght as there are ciphers. 



DIVISION OF FINITE DECIMALS. 
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1. 74869-3X-673 

2. 8914-714X6-7 

3. 71 -807 X -0009 

4. •0714X013 

5. 91-07X'03 



6. 68'62X-3 

7. 74-58 X 083 

8. -987 X -642 

9. -078 X -004 
10. 478X038 



11. 748 X -6, 0075 

12. 891 X -72, 1-025 
13.78-14x10,100 

14. -98516X10000 

15. 6-87146x1000000 



DIVISION OF FINITE DECIMALS. 

Rule. Make the decimal places in the divisor and 
dividend the same, by annexing ciphers to that which has 
the least number ; then divide as m integers, and to con- 
tinue the quotient annex ciphers to the remainder: the 
number of ciphers last annexed is the number of places to 
point off, from the right of the quotient. 

Note. To divide by a unit with ciphers, remove the decimal 
point as many places towards the left as there are ciphers. 



Ex. Divide 12465625 by 1-25. 



Ans. 99-725. 



125000 )12465625-000 
99-726 



Three ciphers are here annexed to the 
divisor to make the number of places 
the same as in the dividend ; then divid- 
ing 12465625 b^ 125000, 99 is obtamed, and to carry on the 
quotient three oilers are annexed to the remainders, when 
the division termmates, and therefore tJwee fig^ores are pointed 
off from the right of the quotient. 



L 1-4641 -h -11, 1-936 

2. -504020944 -r 8204, 064 

a 1836-88305 -^ 23-15, -025 

4. 22118-6052122 -^53•146 

5. -04888501956 -r- -01548 

6. -0030266061236-4- -8416591 



7. 784689-5 -r- -25 

8. 87486-125 -T- -75 

9. -8741685-1- -00785 

10. 37416-556 -4- 33-85 

11. 18-^-785,-00045 

12. 7486-35^1000 



13. (17-9435 — 4-9646) X 462 -r -363 



BEDUCTION OF FINITE DECIMALS. 

Pboblem I. To reduce a vulgar fraction to a decimal. 

BuLE. Divide the numerator, with ciphers annexed to it, 
by the denominator ; then point off as man^ places from the 
nght of the quotient as the ciphers used m the dividend. 
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REDUCTION OF FINITE DECIMALS. 



Note. If the division terminates, the decimal is said to be 
T^nite or terminate; if not, it is called wtertninate. 

An interminate decimal is called a repealer, when the same 
figure is constantly repeated ; a circulate, when seyeral recur 
in their order, and a point is placed above the repeater or 

above the first and last figures of the circulate, as f = -571428. 
The repeater or circulate is said to be^re, when tne repeating 
figures begin at the dedmal point ; mixed, when there are other 

figures before them, a£ y\ =: *36 ; { ^ *83. 

Ex. — Bedace -^ to a decimal. Ans. '0125. 

Having annexed^our ciphers to the numerator, 80)1-0000 
four figures are pointed off firom the right of the 'i)126 

quotient for the aecimal. ^= 

Reduce to decimals, 



1* 


5.1 


9. 4 


2. i 


6.i 


10. tV 


3. i 


7. i 


"• i 


4- { 


8.* 


12. ,'z 



13. 


TTTT 


17. 


A 


21. 


tV 


14. 


t't 


18. 


1 


22. 


1 1 


15. 


8 

TT 


19. 


t\ 


23. 


f 


16. 


i 


20. 


I 

TT 


24. 


H 



Fbob. II. To reduce a finite decimal to a vulgar fraction. 

Rule. Make the given decimal the numerator, and 
unity, with as many ciphers annexed to it as there are 
figures in the decimal, the denominator ; then reduce the 
fraction to its lowest terms. 



Ex. — Reduce "025 to a vulgar fraction. Ans. 

Here, -026 = j% + t«« + i^'zz = tHz = jV 

Reduce to vulgar fractions. 



I 



1. 
2. 
3. 

4. 



•5 
•25 
•75 
•125 



6. 
6. 

7. 
8. 



•625 
•34 
•375 
•005 



9. -078 

10. -15625 

11. -03125 

12. -01875 



13. 3-24 

14. 5-128 

15. 7-512 

16. 6075 



17. -00525 

18. -015625 

19. -078125 

20. -006225 



Frob. III. To reduce a compound quantity to the 
decimal of a higher name. 

Rule. Reduce the quantity to the fraction of the re- 
quired name by Prob. VI., p. 60; then reduce the fraction 
to its equivalent decimal. 

Ex. — Reduce 158. 9d. to the decimal of £1. Ans. £-7875. 
'^«*.re, 16s. 9d. = 189d., and 189d. = £ii| = £-7875. 



SEDUCTION OF FINITE DECIMALS. 



Bednce, 
1. 9d. to the dec. of £1 
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alb. 
lb. 

yd. 

ml. 

ac. 

ft. 

sh. 

sh. 

sh. 

qr. 
po. 

day 

ho. 

ac. 

ac. 

ro. 

ye. 

Prob. rV. To find the value of a finite decimal in 
lower names. 

Rule. Multiply by the number of the next lower name 
eoDtained in that given, and point off as many figures from 
the right of the product as are in the given decimal ; re- 
duce the figures pointed off into the next lower name, and 
point off as before, and so on ; the figures on the left of 
the points are integers of the various names. 

Ex.— Find the value of 1-3125 ac. Ams. lac. Iro. lOper. 

1-3125 ac X 4 



2.10d. 
3. 178. 6d. 
4. 128. 8id. 
5. 198. ll)d. 
6. 148. Sid, 

7. 38. 4d« 

8. 68. 8d. 
9. 138. Ad. 

10. lid. 
11. 4id. 

12. }d. 

13. 7 lb. 

14. 8 lb. ^ 

15. 17 lb. 

16. 18cwt. 131b. // 
17. Uoz. 17dwt. // 
18. 13dwt.l6gr. ^ 

19. 5 dwt. 12 gr. ^ 

20. 7 oz. 14 dr. ^ 



£1 

£1 
£1 

/r £1 

» £1 
£1 
>r £1 

/r £1 

£1 
» £1 
£1 
^ acwt. 
» cwt. 
tf ton 
// ton 

lb. 

lb. 

oz. 

cwt. 



Reduce, 
21. 10 oz. 12 dr. to dec. of 

22. 3 oz. 14 dwt. 8 g. » 

23. 3 qrs. f 

24. 1 qr. 2 nl. » 

25. 6 nir. 5 poles » 

26. 2 ro. 11 per. » 

27. 10 in. 8 parts n 

28. lid. 

29. lOd. /r 
30. 7Jd. » 

31. 12s. 4!d. 

32. 4bu.3pk.Uga. " 

33. 6 yd. 2 ft. 11 in. n 

34. 7 days 6 ho. » 

35. 7 ho. 9 min. /f 

36. 22 min. 3 sec. ^ 

37. I ro. 22 per. >f 

38. 20 per. 8 yd. f 

39. 18 yd. 4 ft. /r 

40. 3 days 12 ho. >^ 



Here, -3125 ac. X 4 = 1-25 ro. and -25 ro. 
X 40 = 10 per. ; the result is therefore 
1 ac. 1 ro. 10 per. 

find the value of, 

1. £-0375 5. £-9989583 

2. £-0416 6. £-714583 

3. £-875 7. £-16 

4. £-634375 8. £-3 



1-2500 ro. X40 
10-0000 per. 

9. £-6 

10. £-04583 

11. £01875 

12. £003125 
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Find the value of, 




la. 


•0625 cwt. 


21. 


•671875 lb.av. 


29. 


14. 


•071428 cwt. 


22. 


•30972 lb. tr. 


30. 


16. 


•007589 ton. 


23. 


•75 yard. 
•375 yard. 


31. 


16. 


•9058 ton. 


24. 


32. 


17. 


•9875 lb. tr. 


25. 


•765625 mUe. 


33. 


18. 


•05694 lb. 


26. 


•56875 acre. 


34. 


19. 


•275 oz. tr. 


27. 


•8 foot. 


35. 


20. 


•004394 cwt. 


28. 


•916 sh. 


36. 



•83 sh. 
•625 sh. 
•69027 gu. 
•61328125 qr. 
1-086 pole. 
•019863 year. 
•2979 day. 
•3676 hour. 



CONTRACTIONS IN DECIMALS. 

In the application of decimals to practical purposes, it 
is generally sufficient to secure three or four places in the 
results ; to effect this, one place more in each is retained 
than is required, and if the nearest rejected fi^re is 5, or 
higher, the last retained figure is increased by 1 : these 
decimals are added and subtracted in the usual way. 

L To multiply, so as to retain a certain number of 
decimal places in the product. 

Rule. Place the units figure of the multiplier below 
that place of decimals in the multiplicand which corre- 
sponds with the number to be retained in the answer, and 
write the other figures in inverted order ; next multiply 
by each figure of the multiplier, beginning with the figure 
durectly above it, including the carriage from the rejected 
figures, viz., 1 from 5 to 15, 2 from 15 to 25, 3 from 25 to 
35 ; also place the products, so that their right-hand figures 
shall stand under each other, then add them, and point off 
the required number of decimal places. 

Ex. — Mult. 3*1416 by •675, retaining 4 decimal places. 

Ans. 2^1206. 

Here, the units figure of the multiplier is 
placed below 6, the fourth place of decimals in 
the multiplicand, and the otner figures 675 are 
placed berore in inverted order ; then 6X1 are 
6, and Ihe carriage from 6 times 6 being 4, 6 -|- 4 
^ 10, is therefore placed below and 1 carried, etc. ; 
'^in 7 X 4 ^ 28, and the carriage from 7X1 
ng 1, 28 + 1 = 29, etc. 



3-1416 

5760 

18850 

2199 

157 

2-1206 
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1. Moltiplj 'S74 by '375, retaining 4 decimal places. 

2. # -879 by 4-21, retainii^ 3 ^ 

3. iT 6-714 by -4678, retaimng 4 -r 

4. iT 4-8762 by 6-879, retaining 5 ♦ 

5. ir 71-8563 by -00725, retaiimiff 6 /r 

6. ^^^ -04765 by 7-829, retaining 6 » 

2. To divide, so as to retain a certain number of decimal 
pUces in the quotient. 

Rui«E. Point off from the left of the divisor as many 
figures as are to be in the whoU quotient ; having obtained 
ttue first figure of the quotient, for each after %ure divide 
the last remainder, omitting a fi^e at each step on the 
right of those retained in the divisor, but include the car- 
ria^ from those rejected as in the last contraction : then 
pomt off from the right of the quotient as many decimal 
places as were to be retained. 

Ex.— Divide 73- 1567 by 21-7356, retaining 3 decimal 
places. Ans. 3-365. 

Here, four figures are pointed 
off from the left of the divisorf 
shioe the quotient wHl contain 
one integer figure and Hhre^ deci- 
mal figures. 



21-73,66) 731667 ( 3-365 
6521 



794 
652 

142 
180 

12 
11 



1. Divide '6789648 by -2465, retaining^r decimal places. 

2. m -9146856 by -4873, retaining/owr n 

3. » 6-8964896 by '6738, retaming ^eg n 

4. » 8-7468678 by '3785, retaming/owr m 

5. » -00736 by -04687, retainmg^w r 

6. m 12-84759 by -006876, retaining three » 

3. To reduce shillings, pence, and farthings, to decimals 
of £1 mentally. 

Rule. One half of the shillings gives the first deci- 
mal place ; the &rthing8 in the remainder, increased 
by their twenty-fouiih part, give the next two places. 
Agam, subtract 26, 60, or 76, from the last two ^qt 
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multiplj the remainder by 4, and meieass the product by 
its boaOy-Jinalk port for the next two places ; proceed in 
the Bame way to obtain other two places. 

Ex.— Reduce I9b. 7jd. to the decimal of £1 mentally. 
Anb. £-98125. 

Here, 199. ^ 2 = £-9, and 1b. TJd. = 78f. orer ; 78£. + A 
jf 78 = £-031 ; again, 81 — 75 = 6, and 6 X 4 + A of 2* 
= £-0002& : hence, 19a. 7^ = £*981!&. 

Beduce to decimals of £1 mentally, 
I. 8b. 8*d. I 4. 14s. 81d. I 7. £4, 10b. 6d. 1 10. £7, 15b, 8|d. 
2. 7 4i 5. 13 5i 8. 3 8 7 U. 2 13 ll 
3. 9 6} 1 6. IT 9} 1 9. 4 6 81 1 12. 3 16 8^ 

4, To value decimals of £1 mentally. 
Rule. Double the first decimal place for shillings, bat 

whenthe second is 5 or apwBjrdg, add 1 thereto; then divide 

the second and third places, or their excess above 50 by 4, 

lirst deducting their Ucenty-Jiflh part ; the quotient is pence, 

and the remamder farthings. 

Ex.— Value £-875 mentally. Ans. 17b. 6d. 

Here, f-8X2 = 16»., andles. + lB. (Bince7iBmore thanS) 

— ■■"■ ■ -i---"; - 50 = 25 and 25 — ,', of 25 = 24 f. = 6d. : 

7s. 6d. 

Find mentally the Talue of, 
■678 I 7. £4-981 i 10. £-799 \ 13. £48253 
■904 8. 6-743 11. -867 14. 6-9778 
-817 I 9. 4-998 ] 12. -874 ] 16. 9-4687 



ICISES IN FINITE DECIMALS. 
22^ cwt. Eugar, at £4 ^ per cwt. f 
3wei^htofI5|hhdB. tobacco, each ISfcwt.? 
[le difference between 12( gallons, and li 
er? 
who had jl of a ship, sold | of his share ; 

0, 7b. 1,'^. to the dec. of £19, 14b. 6d. 
)^ among 7 men and 5 boys, so that each 
! of a man's share. 
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7. Bought 18^ cwt. sugar, at £4^ per cwt., and sold it 
at lljd. per lb. ; what was gained or lost on it? 

8. Find the interest of £456| for 4| years, at 4} per cent. 

9. What will 18{ yards of cloth cost, at the rate of dj 
yards for £1|? 

10. Distributed £37, 6s. 2d. among some indigent people, 
and gave each 6^8. ; how many poor were there ? 

11. Mult. -00075 by -00673 and divide 441 -5 by -000083. 

12. Reduce 7 cwt. 3 qr. 14 lb. to the decimal of 15 cwt. 

13. Borrowed £} and paid { gu. ; how much is still due ? 



INTERMINATE DECIMALS. 
EBDUCTION OP INTERMINATE DECIMALS. 

PfiOBLEM I. To reduce a pare repeating or circulating 
decimal to a vulgar fraction. 

Rule. Make the repeater or circulate the numerator, 
and for the denominator place as many nines as there are 
recurring figures. 

• • 

Ex. — ^Reduce -045. to a vulgar fraction. Ams. ^\^, 

Here, -645 = »V» = ill 
Reduce to vulgar fractions, 

•7; -3; -6; -27; -54; -063; -185; -074; -962; -428571; 

-0081; -615384; -095238; -571428; -729; -372; -225. 

Pbob. n. To reduce a mixed repeating or circulating 
decimal to a vulgar fraction. 

Rule. For the numerator, subtract the finite part from 
the whole ; and for the denominator place a nvM for each re- 
peating figure, with a cipher annexed for each finite figure. 

Ex.— Reduce -0472 to a vulgar fraction. Ans. ^yV 

Here .0472 - ^3^^=i - i!^ - ^ 
nere, U474 _ ^^ ^^^^^^ 

Reduce to vulgar fractions, 
•583; -2954; -16; -045; -65296; 006; -63729; 014873; 
•83; -149; '57639; '00576; -0948910; -000259; -3378 
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Prob. III. To make circulates similar. 

Rule. Extend each of them as many places beyond the 
longest finite part, as is denoted by the least common mul- 
tiple of the number of figures in the several circles. 

Ex.— Make >037, •42875, -0083 similar. 

Here, the l. o. m. of 2, 3 and 1, the places in 
the seyeral circles is 6, and 3 is the loneest finite 
part ; each decimal is therefore extended 9 places 
fn»n the decimal point. 

Make the following circulates similar. 



•037373737 
•428758758 
•008333333 



1. -36, -468 

2. 042, -1459 

3. 0076, -137 



4. -3, -26418, 405 

5. -4854, -762927 

6. -1536, 07, -002 



7. 1-42, -0007^ -14592 

8. 004, -2459,' '1687 

9. -129, -0401, 1-03 



ADDITION AMD SUBTRACTION of INTERMINATE 

DECIMALS. 

Case I. When the decimals are repeaters only. 

Rule. Extend each, one place beyond the longest finite 
part, and carry or borrow at 9 upon the right. 

Ex.— Find the sum and difference of 14-723 and 9*68738. 

14-72333 14-72333 

9-68738 9-68738 



Sum, 24*41072 

1. 7023+-6-f^525+-0087* 

2. 6-3+-067-I--143+-084 

3. 80094+-4+06+007 



Difference, 503594 

4. -3813+-424--5216+-94724 

5. 15H341+TV+16t+J4+74 

6. 17A+6i+16i+12wV+ifo 



7. £3, 6s. 8d.+£7, 19s. lld.+£10, 12s. 6id.+19s. 6d.+£5| 



8. -714583 — 634375 

9. -525— -3 

10. 14-684 — 2-7986 

11. 12i — 71 

12. 16^ — 7* 



13. 21-03 — -9682 

14. -9989583 — -02916 

15. £4,5s.8d. — £2,12s.4d. 

16. 141b.l6gr.— 5oz. 22 gr. 

17. 21da.7ho.--12da.16ho. 
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Case II. When the decimals are circulates. 

Rule. Make them similar, and add the carriage (if any) 
from the left of the circle, to the right hand figure of the 
lower circle before adding or subtracting. 

Ex.— Find the sum and diff. of 21-8672 and 1-297846. 



21-867272727 

1-297846846 

Sam, 23-165119574 

1. •7i54+-3i63+-8724239 

2. •7926732+-3+-516+-405 

7. 17 ml. 344 yd. + 16 ml. 



8. •6428571— -17857142 

9. -0163846— -00635 



21-867272727 

1-2978468 46 

Difference, 20*569425886 

4. -0729+-00if-i42857-f -45 

5. 7-63+-045+-7295-}--004 

890 yd. + 14 ml. 750 yd. 



1 3. 



10. 

11. 18^', 



.9 



\ 



12. 7| —3 

13. ll«-5ff. 



tv 



MULTIPLICATION OF INTERMINATE DECIMALS. 
Case I. When one of the factors is a repeater. 

Rule. Multiply by the other factor, carrying at 9 on 
the right ; and extend the several products the same length 
before adding. 

Case II. When one of the factors is a circulate. 

KuLE. Multiply by the other factor, adding the car- 
riage from the left of the circle to the right of the product ; 
and make the circles similar before addmg. 

Ex.— 21-8756 X 4-7 ; and 198754 X 58. 



(1.) 



21-8756 
£7 

1531296 
8750266 



Ptoduct, 102-81563 



(2.) 



19-8754 
;58 

1590038 
9937737 



Product, 11-527775 



Case m. When both factors are interminate. 

KuLE. Reduce one of them to a vulgar fraction, then 
multiply the other by the numerator, and divide the pro- 
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duct by the denominator, annexing the repeating figures 
in their order to carry on the division. 

Note. To multiply by *3, take \ of the multiplicand; and 
to multiply by *6, subtract | of the multiplicand firom itself. 



6. 



1. 16X7 
2. 27-083x9 
3. -406X52 

13. -625 X -3 

14. 87-2 X -07 
16. -845 X -48 

16. 87-34 X 2-67 

17. -623 X 06 

18. -309 X -46 



4. 27-883x8-75 
5. 79-6x50 
84-7x8000 



ifX 7 



7. 
8.7UX'05 



9. AX 20 12. 



10. 4-34X600 
11.86-53^X581 



X 



T^r^ii 



19. -825 X -36 

20. 64-35 X -772 

21. 16-145 X -5729 

22. -7216 X '54 

23. -943 X -2172 

24. -635 X 9-48i 



25. eiiiXi 

26. 8UXil 
3TVX*of} 



27. 
28. 
29. 
30. 



X4A 



SyVX^ofl 



DIVISION OP INTERMINATE DECIMALS. 

Case I. When the dividend only is interminate. 

Rule. Divide as in finite decimals, but annex the 
repeating figures in their order instead of ciphers, to carry 
on the division. 

Ex.— Divide 27-8654 by 8. Ans. 3-483i8 

Here, 27-865454 H- 8 = 3-483181. 
Case U. When the divisor is interminate. 

Rule. Reduce it to a vulgar fraction ; then multiply by 
the denominator, and divide by the numerator. 

Note. To divide by -3, multiply by 3; and to divide by -6, 
add i of the dividend to itself. 



1. 


5-16-7- 4 


7. 


75-26-7--5 


13. 


•12693-rl9-39 


2. 


3-370-^ 7 


8. 


•1134-1--7 


14. 


17-45-^-84 


3. 


4-19662-^37 


9. 


23-5-T--4 


15. 


•3474^.6 


4. 


73-416 : 6-25 


10. 


8-962-r-3 


16. 


-24835-r-296 


6. 


15-06-7-1-5 


11. 


363-5407-T-48-3 


17. 


fof«-r7| 


6. 


169-3-T- -05 


12. 


9-7-45 


18. 


lofH^A 
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£X££CIS£S IN DECIMAL FBACTIONK 

1. From ^ of i cwt. take 7 of ^ lb. 

2. Bought i of a vessel, and sold i of my share ; what 
share of it have I retained ? 

3. Bought 78f yards cloth, at £| per yard, and sold it 
at £} ; what did I gain ? 

4. What cost 67{^i lb. sugar, at £4^^^ per cwt. ? 

5. If 493} gal. rum cost £422y\ ; what is that per gal. ? 

6. A man distributed £|} among 7 poor people ; how 
much did each receive ? 

7. Value£-883; -5686 cr.; •3725cwt.; •6742ml.; -583 gu. 

8. Value -6745 gu. ; -419644 cwt.; £75307; -84725 ac. 

9. Required the commission on £57^, at f\ per cent. 

10. If 51 cwt. be carried 19} miles for £f ; how far should 
17} cwt. be carried for £2^? 

11. If } of a ship cost £240} ; what will ^ of it cost ? 

12. What is the interest of £83, 13s. 8d. for /^ year, 
at 4| per cent. ? 

13. Value -783 lb. + -724 oz. + '875 dwt. — -984 gr. 

14. The ratio of the circumference of a circle to its 
diameter is 3*14159 : 1 ; required the diameter of the 
earth, its circumference being 24899*06738534 miles. 

15. Reduce 3 qrs. 16 lb. to the dec. of 14 cwt. 1 qr. 4 lb. 

16. Mult. -06704 by -000576, and divide 1728 by -0008. 

17. Find the value of £275, 3s. 4d. — £179, 16s. 8d. 

18. Find the value of -83 of £5, 7s. 9d. + -45 of £7, 14s. 

lid. + -683 of £6, 198. 6d. — -75 of 5} gu. 

19. The diameter of the planet Jupiter being 87000 
miles; what is its circumference? 

20. £6700 is divided among two families, one of which, 
consisting of 7 persons, gets f of it, and the other, consisting 
of 9 persons, gets the rest ; how much did each person get? 

21. Divide £457} among 4 men and 3 boys, giving each 
of the boys } of a man^s share. 

22. What sum must be put to interest now at 4} per 
cent., that the interest may pay a debt of £29}, due 1} 
year hence ? 

23. A cistern has 2 pipes, the first of which will empty 

p 
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it in 20 hours/ and the other in 30 hours ; in what time 
would it be emptied if both were left open, supposing the 
current to be always alike ? 

24. If I of a yard of cloth, which is f English ell broad, 
costs 156. 5d. ; what will 17} yards, •} yard broad cost ? 

25. How many yards of paper { yard broad will line a 
room 19y\ feet long, 15| feet wide, and 9} feet high? 

NoTB. Seyeral paees are deroted at the end of this work to 
the proposed Decimal Coinage, 



ALLOWANCES ON GOODS 

Are certain deductions allowed by the wholesale merchant 
to the purchaser on various accounts. 

Cfro88 weight is the weight of both goods and packages. 

Tare is an allowance granted to the purchaser for the 
weight of the chest, barrel, &c., containing the goods : after it 
is deducted the remainder is called the tare stdUe. 

Tret is an allowance of 4 lb. on 104 lb., given on goods 
liable to waste, and is deducted from the tare suttle; it is now 
nearly discontinued, or allowed for in the price: after it is 
deducted, the remainder is called the tret stUUe, 

Draft is allowed on some goods, for loss by selling them in 
small quantities : it is deducted before the tare. 

After every allowance is deducted, the remainder is called 
the net weight. 

Case I. When the allowance is at a given rate per 
chest, barrel, &c. 

Rule. Multiply the rate by the number of chests, &c. 

Case II. When it is at a given rate per cwt. 

Rule. Multiply by the rate and divide by 112, or take 
the same parts of the quantity that the rate is of a cwt. 

Ex. — What is the net weight of 468 cwt., deducting 
tare at 16 lb. per cwt., and tret 4 lb. on 104 lb. ? 

16 lb. = } cwt.) 468 cwt. qr. lb. gross weight 

66 " 3 » 12 tare. 

4 lb. on 104 lb. = ^y) 401 " - 16 tare suttle. 

15 » 1 » 20 tret. 

Net weight, 385 cwt. 2 qr. 24 lb. tret suttle. 
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1 . What is the tare on 58 casks of sugar, at 23 lb. per cask ? 

2. What is the net weight of 33 hhds. sugar, each 19 
cwt. 3 qr. 16 lb., tare at 26 lb. per hhd. ? 

3. What is the net weight of 42 hhds., each 32 cwt. 1 
qr. 19 lb., tare at 37 lb. per hhd. ? 

4. What is the net weight of 37 barrels of figs, each 3 
cwt. 1 qr. 18 lb., tare at 34 lb. per barrel? 

5. What is the net weight of 93 hhds. tobacco, each 17 
cwt. 2 qr. 24 lb., tare at 38 lb. per hhd. ? 

6. l/^Hiat is the net weight of 39 chests of tea, each 3 qr. 
27 lb., tare at 21 lb. per chest ? 

7. What is the net weight of 468 cwt. 3 qr. 16 lb., tare 
14 lb. per cwt. ? 

8. What is the net weight of 316 cwt. 2 qr. 21 lb., tare 
16 lb. per cwt. ? 

9. What is the net weight of 896 cwt. 1 qr. 14 lb., tare 
8 lb. per cwt. ? 

10. What is the net weight of 786 cwt. 3 qr. 21 lb., tare 
24 lb. per cwt. ? 

11. What is the net weight of 336 cwt. 3 qr. 14 lb., tare 
21 lb. per cwt. ? 

12. What is the net weight of 448 cwt. 14 lb., tare 19 lb. 
per cwt. ? 

13. What is the net weight of 3 casks, each 22 cwt. 2 
qrs. 15 lb., tare 18 lb. per cwt. ? 

14. What is the net weight of 5 casks, each 73 cwt. 16 
lb., tare 25 lb. per cwt. ? 

15. What is the net weight of 12 barrels of figs, each 2 
cwt. 2 qrs., tare 14 lb. per cwt. ? 

16. What is the net weight of 27 hhds. sugar, each 6 
cwt. 14 lb., tare 16 lb. per cwt. ? 

17. What is the net weight of 134 cwt. 2 qrs. 16 lb., 
tare 24 lb. per cwt. ? 

18. What is the net weight of 37 bags of coffee, each 4 
cwt. 18 lb., tare 13 lb. per cwt. ? 

19. What is the net weight of 4 tierces of coffee, each 
8 cwt. 3 qrs. 16 lb., allowing tare 2 qrs. 14 lb. per tierce ? 

20. What is the tret on 24 bags of coffee, each 3 cwt. 161b.? 

21. What is the tret on 96 cwt. 3 qrs. 14 lb. ? 

22. What is the net weight of 6786 cwt. 2 qrs., tare 
18 lb. per cwt., deducting idso tret? 
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23. What is the net weight of 7 chests of tea, each 16 
ewt. 3 qra. 16 lb., tare 20 lb. per cwt., allowing also tret? 

24. What is the net weight of 5 casks of sugar, each 13 
cwt. 24 lb., tare 12 lb. per cwt., deducting also tret? 

25. How many gallons net are in 14 casks of oil, each 
weighing 3 cwt. 2 qrs. gross, allowing tare at 15 lb. per 
cwt., and 7^ lb. ner gallon ? 

26. What is tne net weight of 36 bags of cotton wool, 
each containing 2 cwt. 3 qrs. 5 lb. gross, and allowing draft 
at 1 lb. per bag, tare at 24 lb. per 100 lb., and what is the 
value of it at Is. 9d. per lb. net ? 

27. Purchased 7308 lb. of iron, at 3s. 8d. per stone, of 
16 lb., and was allowed one stone gratis to the score ; what 
did I pay for it ? 

28. Iiow much pure gold is there in a mass of 78 lb., 
allowing 24 dwt. of alloy for each lb. of gold ? 

NoTB. Allowances in other cases are computed hj multi- 
plying the quantity by the rate, and dividing oy the number 
upon which the rate depends. 

29. Bought 162 gross of bottles, and was allowed 7 bot- 
tles gratis to the gross ; how many did I pay for ? 

30. Delivered 450 bushels of barley to be malted, and 
during the process it increased in quantity at the rate of 
3 bushels on ever^ 7 ; what quantity of malt had I ? 

31. A farmer kiln-dried 285 bushels of com, by which 
it inlaked 3 bushels on every 40 ; how much did the dry 
com measure ? 

32. A merchant's capital was £1260, and he has since 
increased it at the rate of £13 on £20 ; what b it now ? 

BATES FEB CENT. 

The rate at which allowances in money, and other mer- 
cantile transactions are made, depends more frequently 
upon 100, than upon any other number. 

When the rate is given, ^he increase or decrease varies as 
the number to be increased or dimioished, as also does the in- 
creased or diminished number. 

When the number to be increased or diminished is constant 
the increase or decrease varies as the rate ; and then the in- 
creased or the diminished number varies as the sum or dif- 
ference of 100 and the rate. 
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The methods of calculation used in the preceding, as well as 
in Commission, Insurance, Stocks, Interest, Profit and Loss, 
and Exchange, may be deduced from these two principles. 



COMMISSION AND BROKERAGE. 

Commission is the allowance given to an agent for buy- 
ing or selling ^oods, negotiating bills, etc. 

Brokerage is a charge for procuring sales, transfer of 
property, etc. 

Rule. Multiply by the rate, and divide the product 
by 100 ; or take the same parts of the value that the rate 
is of 100. 

Note 1. If the rate contains a fraction, take parts for it; 
when the rate is below £1 per cent, divide the sum by 100 
for the result at £1 per cent, and take aliquot parts for the 
given rate. 

NoTB 2. The division by 100 may be performed mentally, 
thus, cut off the units and tens of the £'s, the rest are the jTs 
of the quotient ; double the tens for the shillings, and if the 
units be 5, or more, add another shilling ; then, throwing 5 
from the units, annex one-half of the shillings to the remainaer 
for the farthings, deducting one if they exceed 24, or two if 
they exceed 48. 

Ex. — ^What is the commission on £1764, 16s. 6d., at 3} 
per cent. ? Ans. £61, 15s. 4id. ^■^. 

By takmg parts of 100 for 
Si per cent. 
2J = ,»„ £1764, 16s. 6d. 



£1764, 


16& 6d. 
3J 




5294, 

882, 


9 
8 


6 
8 




100) £6176, 


17s. 


9d. 




£61, 


15s. 


4)d. 


A 



hi 



TVV 



44 2 
17 12 



4f 

Hi 






£61 15s. Hd.j\i^ 

Find the Commission or Brokerage upon, 

9. £754, 14s. 4d. at 4s. per cent. 
10. £598, at 4s. 6d. 



1. £978,at£2| percent. 

2. £436, 13s. at 2| ^ 



3. £853, at 1^', 

4. £1242, at 2s. 6d. ^ 

5. £957, at 3s. 4d. ^ 

6. £937, at 78. 6d. ^ 

7. £197,13s.4d.atl|>»' 

8. £673, 17s. at i ^ 



11. £675, at 28. 9d. 

12. £820, at A. 

13. £764, at 3i 

14. £829, at 1} 

15. £689, 17s. at 12j 

16. £678, 19s. 8d. at 5 



F 2 
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17. An agent charges 4} per cent, for commission and 
risk of bad debts ; his sales m a jear amomit to £14780, 
and his losses to £230 : what is his net income ? 

18. A salesman disposes of woollen goods which amomit 
to £1260, muslins to £1450, and hardware to £850 ; what 
is his commission at 2^ per cent. ? 

19. What is the allowance due to a broker for effecting 
an insurance on £2840, at ds. 9d. per cent. ? 

20. Sent my employer an account of the sales of 40 hhds. 
sugar ; the gross amount came to £2200, duty, freight, etc., 
£754, 14s. 8d., commission on the gross amount, 2^ per 
cent. ; required the amount of the net proceeds. 

21. What is the duty on £784, 14s. 6d., at 12^ per cent. ? 

22. Purchased goods for my employer to the amount of 
£654, 148. 8d., packing, cartage, and porterage, £4, ds. 8d., 
commission on the sum laid out, 2} per cent. ; required the 
amount of the invoice. 

23. An agent is allowed 5} per cent, for commission 
and risk of bad debts ; what is his income, his sales being 
£20178, 17s. 6id., his losses £300, 17s., and his doubtful 
debts £600, 178. 6d., valued at 12s. 6d. per pound? 



INSURANCE 



Is a contract whereby insurance companies, or certain 
parties called undenvriters, agree for a percentage or 
premium upon the value insured, to make good any loss 
which the property insured may sustain from fire or other 
assigned cause, to the amount stated in the agreement or 
policy of insurance, 

A duty, which is variable, is charged by Government on all 
sums insured; the rates of these duties are given in l^e 
" Schedule of Stamp Duties." 

Questions in insurance are worked as in commission ; when 
the rate is in guineas, add ^^^ of the sum to itself, then pro- 
ceed as if the rate were £'s. 

Ex. l.—Find the cost of insuring £4850 at 2{ guineas 
per cent., and commission 4s. per cent Ans. £137, Os. 3d. 
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Here, £4850+,', of £4850=£4850+£242, 10s.=£6092, lOs.; 
then, £2i per cent upon £5092, 10s. = £127, 68. 3d. prem. 
4b. or £| per cent, upon £4850 = 9 14 com. 

Cost of insuring £4850 = £137, Os. 3d. 

1. What should be paid for insuring £3450 on a house 
at Is. 6d. per cent. ? 

2. Find the cost of insuring property to the amount of 
£375 at 2s. 6d. per cent. 

3. An agent insures £3750 at 2 gu. per cent., and charges 
commission ija, c. ; find the whole cost. 

4. Insured x4735 on a ship at 50s. per cent. ; what 
was the expense of insuring ? 

5. Find the cost of insuring £65, 13s. 4d. worth of goods 
on a ^oyage, at 128. 6d. per cent. 

6. TVliat should be paid for insuring ^oods to the amount 
of £275, 16s. 8d. on a voyage at 1| guinea per cent.? 

7. Insured £2650 on a ship at 3} gu. per cent., com- 
mission I per cent. ; she sustained damage to the amount 
of £575 : how much will be recovered, allowing 2 per 
cent, discount upon the loss ? 

Note. — ^Deduct the rate and other charges from the damage. 

8. Insured £4325 on a cargo at 35s. per cent., com. i 
per cent. ; there was lost of it £375 : what will be recovered, 
allowing 1| per cent, discount upon the loss? 

9. What should a person aged 35 years pay annually, 
to secure £575 for his family at his decease, at x2, 148. 6d. 
per cent, per annum ? 

Ex. 2. — ^What sum must be insured at 35s. per cent., com. 
i p. c, to cover £4692 in case of loss ? Ans. £4800. 

Here, £100— (£1, 158.+10s.)=r£100--£2, 58.=£97, 15s., 
hence £97, 158. : £100 : : £4692 : £4800 sum to be insured. 

Find the sum to be insured to cover in case of loss, 

10. £574, 168. at 4 gu. per cent. 

11. £2349, 12s. at 42s. per cent. 

12. £197, 88. at 26s. per cent. 

13. £1166, 28. at 2^ gu. per cent., com. 48. per cent. 

14. £5889, at 378. per cent. 

15. £7690, at 3J gu. per cent., com. 48. per cent. 



104 INSURANCE.— CALCULATION OF AVERAGES. 

Ex. 3. — What snm must be insured to cover £32041 on 
a voyage out and home at 10 gu. per cent. Ans. £40000. 

Here, £100— £10J or £S9i : £100 : : £32041 : £40000 
By Com. Prop. 89| : 100 

Find the sum to be insured on a voyage out and home, 



16. To cover £560 at 5 g.p.c. 

17. * £1280 /r 8 g.p.c. 

18. ^ £800 >^ 7 Jg. p. c. 



19. To cover £760 at 4 g. p. c. 

20. f^ £840 ^3 g.p.c. 

21. ^ £3420 ir 7 g.p.c. 



CALCULATION OF AVERAGES. 

A general average is a contribution from the owners of 
the snip and cargo and the underwriters for any loss which 
may have been sustained on a voyage, for the common 
safety of the whole. 

A particular average is a partial loss occasioned by the 
common accidents of the sea, and falls upon the owners or 
insurers of the article lost. 

Rule. As the whole value of any article is to the whole 
loss, so is each man*s share of that article to his propor- 
tion of the loss ; or so is 100 to the average loss per cent 

NoTB. In computing a general average for masts, cables, and 
rigging cut away, one-third of the cost of replacing them is 
deducted for newness; but goods thrown overboard are valued 
at the sum they would have brought, had they arrived safe. 

22. A ship, valued at £3200, sustained damage in her 
masts, rigging, &c., the expense of replacing iimich was 
£877, 10s. ; the value of her cargo was £72w), of which 
£5600 only was insured ; freight £1600, of which deduct 
£300 for expenses : required the average loss per cent., 
and the share of each party concerned. 

23. A ship, on her voyage from Calcutta to London, 
being overtaKen by a storm, sustained the following losses : 
Masts, cables, and rigging cut away, the expense of re- 
placing which was £600 ; an anchor lost, which cost £60 ; 
20 pipes of wine, worth £80 per pipe, thrown overboard ; 
of 80 chests of tea, valued at £25 per chest, part was so 
much damaged, that the deficiency was estimated at 30 
chests. The ship was valued at £6000, of which £4000 
were insured ; of £10000, the value of the cargo, £5000 
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were insnred and the rest risked; the net freight was 
£1500. Required the ayerage loss per cent., and the share 
of each party concerned. 

24. Insured 60 hhds. sugar, at X40 per hhd., from 
Jamaica to Leith, at 10 guineas per cent., to return 5 
goineas per cent, if the ship sailed with convoy and 
arrived, which took place ; but it turned out that 40 hhds. 
only were shipped, and they were so much damaged by sea- 
water that they sold only for £20 per hhd., whereas, had 
they been sound, they would have brought £25, 10s. 6d. 
per hhd. ; how much must the insurers pay ? 

Note. One-half per cent, is claimed by the insurers upon 
the value of the 20 nhds. not shipped. 



INTEREST 



Is the allowance given by the borrower to the lender for 
the use of his money, and is reckoned at a certain rate on 
evenr £100 for a year. 

The mone^ borrowed is called the principal; and when 
the interest is added to it, the sum is called the amourU. 

Interest is either Simple or Compound. 



SIMPLE INTEREST. 

Case I. To find the interest for any number of years. 
Rule. Multiply the principal by the number of years 
and by the rate per cent., then divide by 100. 

Note. For months take parts of a year. 

Ex.— Find the interest of £525, 17s. 6d. for 4 years at 
2| per cent. Ans. £52, lis. 9d. 

Here, £525, 17s. 6d. X 4 X 2} -i- 100 = £5258, 15b. -r 100 
= £52, lis. 9d. interest. 

Case n. To find the interest for any number of d(^s. 

Rule. Multiply by the number of days, and by twice 
the nte, then divide by 73000, i.e. (365 X 2 X 100). 

Ex.— Find the interest of £428, 28. 6d. for 219 days at 
4 per cent. Ans. £10, 5s. 6d. 

Here, £428, 2s. 6d. X 219 X 8 ^73000 =£760075 -r 73000 
=£10, 58. 6d. interest 



IOC SIMPLE INTEBEST. 

Required the interest of, 

1. £754, 14b. 8}d. for a year, at 4 per cent. 

2. £1256, 14s. 8id. for 7 years, at 3( per cent. 

3. £928, 188. for 8f years, at 4} per cent. 

4. £2346, for 9 years, 7 months, at 4^^ per cent. 

5. £127, 15s. 7^. for 19 months, at 4 gmneas per cent. 
^. £98, 198. 6d. for 11 months, at 3| per cent. 

7. £364, 17s. 5d. for 5 months, at 3} per cent. 

8. £36, 178. 7d. for 9 months, at 4J^ per cent. 

9. £560 for 7 weeks, at 4 per cent. 

10. £1240 for 19 weeks, at 3 per cent. 

11. £3204, 14s. for 37 days, at 5 per cent. 

12. £780, 14s. 9id. for 36 days, at 4 per cent. 

13. £874, 18s. 8}d. for 29 days, at 4} per cent. 

14. £910, 15s. for 68 days, at 4^ per cent. 

15. £653, 6s. 8d. for 58 days, at 4} per cent. 

16. £780 for 257 days, at 3} per cent. 

17. £584 for 308 days, at ^ per cent. 

18. £256 from May 7 to August 12, at 4^ per cent. 

19. £154 from Jan. 7 to July 23, at 4f per cent. 

20. £630 from Sept. 16 to Jan. 23, at 4| per cent. 

21. £740 from March 8 to July 12, at 3^^ per cent. 
2^. Lodged in the bank £230 on May 24 ; what interest 

wul be due upon it, on Noy. 16, at 3y\ per cent. ? 

Find the amount of, 

23. £789 for 36 days, at 5 per cent. 

24. £910, 15s. for 27 days at 5 per cent. 

25. £874 for 68 days, at 5 per cent. 

26. £608, 6s. 8d. for 58 days, at 4 per cent. 

27. £780 for 257 days, at 3 per cent. 

28. £850 for 308 days, at 4} per cent. 

29. £260 from May 7 to Sept. 12, at 4 per cent. 

30. £150 from Jan. 7 to Aug. 23, at 4} per cent. 

31. £630 from Sept. 12 to Jan. 27, at 4^ per cent. 

32. £720 from March 8 to June 7, at 3 per cent. 

33. May 27, lodged in the bank £230, one half at 3 per 

cent, and the other half at 4 per cent. ; how much 
may be drawn, including the interest, on Sep* 
tember 18? 



SUfPLE INTEREST. 



107 



To DIVIDE BY 73000, *.«., to multiply by 1 -^ 73000, or 
•0000137. 

Ex. — ^Required the interest of £956, 14s. 6d. for 7 days, 
at 4| per cent. Ans. 16s. 6d. 

Haying multiplied by the days, and by £956*725 X 7 
twice the rate, midtiply by 3, .writing the 6697*075 X 9 
product a place farther to the right; next sub- 60273*675 — 

tract, and write the remamder a place farther ^ gQga ^nos 

to the right; then add the 3 lines, and 421915725 

pomt off seven more decimals in the sum than QOAnK. 

were in the multiplicand. This approxima- **o2o74 93475 
tion may be carried to any degree of exact- 8 25749 

nesB by writing the same figures 4 places 
farther to the right, and svhtracting ; then writing them again 
four places to the right, and adding; and so on, tuhtracUng and 
adding alternately. 

34. Find the interest of £854 for 42 days, at 3} per cent. 

35. Find the int. of £1248, 166. for 11 weeks, at 3^ p. c. 

36. Find the interest of £750 for 19 weeks, at 4} per cent. 

37. Find the interest of £896 for 3| years, at 4{ per cent. 

Case m. To find the interest, when partial payments 
are made at short intervals of time. 

Rule. Multiply the principal and the successive bal- 
ances by the number of days between the times of pay- 
ment ; tnen multiply the sum of these products by double 
the rate per cent., and divide by 73000. 

Ex.— A bill of £500 became due March 12, of which 
£150 were paid April 7 ; £200 June 28; and the balance 
Sept. 15 : requLrea the interest at 5 per cent. 

Dates. Sams. Days. Prod. 

Mar. 12. Due £500 X 26 = 13000 
April 7. Paid 150 

BaL 
June28. Paid 

Bal. 
Sept. 15. Paid 



From Mar. 12 
to April 7 is 26 
days, from April 
7 to June 28 is 82 
days, and from 
Jnne 28 to Sent. 
15 is 79 days; tne 
mm due and the 
kilaiioM are mul- 
tiplied by the 
days. 



350 X 82 = 28700 
200 

150 X 79 = 11850 
150 



7300 ) 53550 
Interest, £7, 6b. 8Hli 
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38. Reqnired the interest on a bill of £456, due May 7, 
of which £120 were paid June 18; £116 Sept. 27; £136 
Nov. 17 ; and the balance Dec. 27, at 41 per cent. 

39. Required the interest on a bill of £1000, due 
March 13, of which £300 were paid April 7 ; £234 May 
13; £230 July 28; and the balance Oct. 18, at 4} per 
cent. 

40. Required the interest on a bill of £900, due Jan. 1, 
of which £150 were paid Feb. 28 ; £270 March 30 ; £173 
Jane 19; £213 July 28; £57 Sept. 23; and the balance 
Not. 17, at 3| per cent. 

41. Borrowed March 20, £1000, of which I paid £300 
Sept. 17; £150 Dec. 21; £220 Feb. 23; and the balance 
«luly 23 : how much was then due, principal and interest, 
at 4 per cent. ? 

42. Lent Jan. 20, £2000, of which I received April 7, 
£350; Sept. 28, £690; Dec. 18, £420; and the balance 
April 7 : now much was then due, principal and interest, 
at ii per cent. ? 

Case IV. To find the interest on Accounts-current. 

An AccouBt-cnrrant contains a statement of the money 
transactions between two persons, arranged in the form of 
Dr» and Cr, The Dr. or left hand side contains the sams 
paid 6y the party furnishing the account; the Cr. or right 
hand side, those paid to him. 

Rule. Add and subtract the sums paid and received in 
the order of their dates. Find the number of days between 
the different transactions, and multiply them by their re- 
spective balances ; if the balances are sometimes due to the 
one party and sometimes to the other, extend the products 
in different colunms, then add them, and when the rates of 
interest are different, multiplv each sum by twice its rate, 
and divide the difference of the products by 73000. 

Ex. — Find the interest on the following account, at 4| 
per cent. Ans. £2, Is. 3^.|{f 

Dr. M. N.'s account-current with W. H. Cr. 

Jan. 1. To cash, . £120 

Mar. 18. To cash, . 180 

Aug. 24. To cash, . 320 

Oct. 8. To cash, . 250 



Jan. 17. By cash, 


. £200 


July 7. By cash, 


. 60 


Sept. 14. By cash, 


. 400 



SIMPLE INTEREST. 



Dates. 

Jan. 1. 
Jan. 17. 

Mar. 18. 

July 7. 

Aug. 24. 

8ept 14. 

Oct 8. 



Dr. or Cr. 


Sums. 


Days. 


Dr. 


£120 


16 


Cr. 


200 




Cr. 


80 


60 


Dr. 


180 




Dr. 


100 


111 


Cr. 


. 60 




Dr. 


40 


48 


Dr. 


320 




Dr. 


360 


21 


Cr. 


400 




Cr. 


40 


24 


Dr. 


260 




Dr. 


210 





Dr. Prodacts. 
1920 



11100 
1920 
7560 



109 
Cr. Prodacts. 

4800 



Smn of Dr. prodacts, 
n tt Cr. f 

DiC of prodacts, 
Molt by 4^X2, 



22500 
_6760 

16740 
9 



960 



5760 



73000 ) 150660 
Interest, £2, Is. 3^ ^^t^. 

43. Find the interest on the following account, at 5 p. c. 

Tk, Mr Simson's account-current with W. F. & Co. Cr, 

£130 
216 
167 
280 
120 



Jan. 7. To balance, £210 

Mar. 7. To cash, . 160 

May 8. To cash, . 240 

July 21. To cash, . 300 

Sept. 18. To cash, . 250 

Dec. 24. To cash, . 160 



April 14. By cash, 
June 27. By cash, 
Aug. 13. By cash, 
Oct. 12. By cash, 
Nov. 18. By cash, 



44. On the following account at 4 per cent. 
/)r. S. M. & Co.'s account-current with N. M. 



May 1. To balance, £260 

June 28. To cash, . 140 

Aug. 11. To cash, . 340 

Nov. 12. To cash, . 221 



June 8. By cash, 
July 19. By cash, 
Oct. 20. By cash, 
Dec. 12. By cash, 

45. On the following account to November 30 ; allowing 
5 per cent, to A. B., and 4 per cent, to B. S. 

a 



Cr. 

£124 
230 
150 
200 
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A. B.*8 account-carrent with R. S. 



Dec. 7. To balance, £103 
Feb. 13. To cash, . 118 
April 28. To cash, . 400 
Sept. 5. To cash, . 350 



Mar. 13. By cash, 
June 3. By cash, 
Aug. 17. By cash, 
Nov. 18. By cash, 



O. 

£354 
275 
100 
255 



46. On the following account, to February 21, allowing 
T. M. & Co. 4} per cent, and G-. H. 3f per cent. 

Dr, G. H.'s account-current with T. M. & Co. 



June 8. To balance, £107 



July 25. To cash, 

Sept. 7. To cash, . 

Nov. 21. To cash, . 

Dec. 23. To cash, . 

47. On the followini 
F. R. 5 per cent., and I 



230 
321 
161 
140 



Aug. 7. By cash, 
Oct. a By cash, 
Dec. 27. By cash, 



Or, 

£400 
220 
180 



account, to April 30, allowing 
C. 3{ per cent. 



Dr. 



Mar. 


8. 


To balance 


, £80 


July 


4. 


To cash, . 


74 


Oct. 


29. 


To cash, . 


108 


Dec. 


17. 


To cash, . 


. 217 


Jan. 


18. 


To cash, . 


. 135 



F. R.*s account-current with R. C. Cr. 

June 18. By cash, . £172 

Sept. 23. By cash, . 98 

Nov. 15. By cash, . 148 

Feb. 28. By cash, . 150 



The following examples are solved by Simple and Compoand 
Proportion. 

48. In what time will the interest of £325, 7s. 6d. pay 
a debt of £43, 7s. 8d. at 4 per cent. ? 

49. How long should £466, 13s. 4d. be lent at 2} per 
cent., to amount to £530, 16s. 8d. ? 

50. At what rate per cent, should £522, 17b. 6d. be 
lent for 3J^ years to amount to £566, 8s. ll^d. ? 

51. In what time will any sum double itself at 2, 2}, 3, 
5, and 6} per cent. ? 

52. At what rates per cent, will any sum treble itself & 
20, 25, 33i, 50, and 75 years ? 

53. Borrowed £533, 6s. 8d. for 219 days, and paid 
£542, 18s. 8d. ; what rate per cent, per annum was charged 
for the loan? 

54. What sum put out to interest for 5 years at 2} per 
cent, will amount to £477, 18s. 9d.? 



Ill 

DISCOUNT 

Is the method of finding the principal and interest, when 
the amount, rate, and Hme are given. 

Rule. Ab the amoont of £100 for the time and rate 
is to £100, 80 16 the debt to the present value or principal. 

Note. — ^To find the discount, subtract the present value from 
the debt 

Ex. 1.— Find the present value of £275, 17s. 9d., due 2 
years hence, at 2| per cent. Anb. £262, 15s. 

Here, the interest of £100 for 2 years, at 2} per cent, is £5. 
Hence, £105 : £100 : : £275, 178. 9d. : £262, 158. present 
▼slue, and £275, 178. 9d. -^ £262, 15s. = £13, 28. 9d. the 
diflooont for present payment. 

Find the present worth of, 

1. £350, due 146 days hence at 5 per cent. 

2. £225, due 2 months hence at 5 per cent. 

3. £212, 10s., due 73 davs hence at 5 per cent. 

4. £352, 12b. lOd., due 3 years hence at 3| per cent. 

5. £496, 58. 6d., due 3^ years hence at 2^ per cent 

Find the discount on, 

6. £410, due 55 days hence at 5 per cent. 

7. £150, due 4 months hence at 5 per cent. 

8. £334, 7s. 9d., due 125 days hence at 4 per cent. 

9. £1926, 12s. 4id., due 79 days hence at 2^ per cent. 

10. £1000, 7s., due 4 years hence at 3^ per cent. 

11. Bought goods for £65, and 4 months* credit, and am 
offered a mscount of £5 for present payment; at what 
rate per cent, is the offer made ? 

12. The present value of £393, Is. lOd., due a certain 
time hence, is £365, 13s. 4d. ; required the time, interest 
at 3 per cent. 

In discounting bills, bankers retain the interest upon 
them during the time they have to run, with, in this 
country, 3 days of grace, and sometimes also ^ per cent, 
commission ; the remainder is called the net proceeds. 

Nora. — ^When the term is given in months, kalendar months 
are understood; thus, a bill dated Nov. 28, 29, or 30, at 3 
months, is due on March 3. 
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Ex. 2.— Find the net proceeds of a bill of £191, 128. 6d., 
dated March 8, at 3 months, and discounted AprH 12, at 5 
per cent. Ans. £190, Is. 

Here, three months from March 8 is Jmie 8, then from April 
12 to Jmie 11 is 60 days. Hence, £191, 12s. 6d. X 60 X 10 
-1. 73000 = £1149, 15s. ^ 730 = £1, lis. 6d. the discomit, 
and £191, 12s. 6d. — £1, lis. 6d. = £190, Is. net proceeds. 

13. Find the discount upon a bill of £573, 16s. 8d., 
dated 4th March, at 4 months, and discounted May 3 at 5 
per cent. 

14. Find the net proceeds of a bill of £478, 14s., dated 
July 6, at 2 months, and discounted July 24 at 4^ p. cent. 

15. What is the discount on a bill of £237, 12s., dated 
Oct. 16, at 5 months, and discounted Jan. 12 at 3| p. cent. ? 

16. What is the net proceeds of a bill of £348, dated 
Jan. 25, at 6 months, which was discounted May 3 at 5 
per cent., and commission ^ per cent. ? 

17. Required the discount of a bill for £579, dated 24th 
May, at 3 months, discounted 6th June at 5 per cent. 

18. Required the net proceeds of the following bills, dis- 
counted on the 17th Sept. : W. S. on I. M., £450, dated 
12th Aug., at 4 months ; S. T. on A. B., £346, 10s., dated 
29th July, at 5 months ; D. E.'s bill of £196, dated 3d 
Sept., 3 months, and E. G. on H. L., £268, dated 1st Aug., 
3 months, deducting 5 per cent, and ( p. c. commission. 



STOCKS. 

Stock is the term applied to the capital of any banking, 
mercantile, insurance, or railway company; and to the 
money borrowed by Government for national purposes, 
which constitutes the National Debt. 

The yarious kinds of stock are distinguished by the partic- 
ular rate per cent, which they yield j)er annum ; thus, stock, 
which yields 5 per cent, per annum, is termed five per cent, 
stock, or simply the five per cents. 

Stock is generally bought and sold at so much sterling 
for every £100 of stock. 

''^en £100 stock is worth £100 sterling, the stock is said to 
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be Kipar. The price, howeyer, is continiuilly fluctuating ; thus, 
when the three per cents, are quoted at 8S}, it signifies that £100 
of this stock is worth £88} sterling, and that £3 is the annual 
mterest or dividend upon £100 stock or its sterling value £88A. 
In the transference of stocks, brokers are employe^ and usualfy 
duurge | per cent, upon the stock transferred. 

The following examples illustrate the various methods of 
solving questions in stCKiks : — 

Ex. 1. — How much sterling money should be paid for 
£4250 three per cents., at £88^ per cent. ? 

Here, £100 : £4250 : : £88} : £3761, 5s. sterling. 

Ex. 2. — How much three per cents., at £88{ per cent., 
may be purchased for £3761, 5s., including brokerage 
\ per cent. ? 

Here, £100 $tock costs £88} sterlmg; hence, £88} : £3761, 
5b. : : £100 : £4250 stock. 

Ex. 3. — ^What annual income is derived by investing 
£3761, 58. in the three per cents., at 88}? 

Here, £88'5 : £3761*25 : : £3 : £127, 10s. annual income. 

Ex. 4. — ^At what rate should money 4)e invested in the 
three per cents, to produce 3} per cent, interest ? 

Here, £3} : £3 : : £100 : £85f per cent. 

1. How much India fioe per cents., at 104i, may be 
purchased for £1640, 4s. ? 

2. What should be paid for £3420 bank stock (10 per 
cent.) at 243 ? 

3. How much stock at 152} can be purchased for £1822, 
78. 6d. ? 

4. What is the value of £1260 stock at 65f per cent. ? 

5. What annual income is derived by investing £1058, 
188. 4d. in bank stock at 242|, including brokerage \ per 
cent.? 

6. When the three per cents, are at 88|, bank stock at 
244, and India five per cents, at 104^ ; which is the pre- 
ferable investment ? 

7. What income will a person derive annually by in- 
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▼eating £926, 28. in Great Northeni Railway stock (8| per 
cent.) at £135 per cent. ? 

8. What should be pid for £476, Ts. 6d. South-Eastem 
Railway stock at 92}, inclnding brokerage ifet cent. ? 

9. At what rate shonld money be invested in India^v« 
per cents, to yield 4 per cent. ? 

10. What 18 the pnce of bank stock, when £6396, 19s. 
6d. invested in it produces £263, 5s. yearly ? 

11. Invested £2297, Ids. in UtreBj^er cents, at 88|, and 
sold out at 88} ; what was the gain r 

12. K£3365, lis. be invested in the five per cents, at 
103{, and sold out at 104^ ; what difference will it make 
in my income to reinvest the proceeds in bank stock at 
242} per cent., brokerage } per cent. ? 

13. Purchased an estate, which let for £530, 98. yearly, 
at 21 years* purchase ; how much five per cents, at 103 
must be sold out to pa^ for it ? 

14. If £2153, 68. be invested in the three per cents, at 
88i ; at what rate should it be sold to gain £9, 3s. ? 

15. A gentleman has £3753, 6s. 8d. in the three per 
cents, at 884 ; how much should he invest in the five per 
cents, at 104 to secure £274, 12s. yearly, brokerage i 
per cent. ? 

16. How much bank stock at 244 must be sold out to 
pay a debt of £500, brokerage I per cent. ? 

17. A person has i of his money in the three per cents., \ 
in the five per cents., } in bank stock, and £2300 in stock 
which yiclas 8 per cent. ; what is his annual income? 

18. What rate per cent, is derived by purchasing into 
the fimr per cents, at 104}, brokerage } per cent. ? 

19. Invested £3040, 4s. in 4} per cents, at 108 ; at what 
price should it be sold out, so as to gain £35, 3s. 9d. ? 

20. If £4134, 7s. 6d, be invested in the three per cents, at 
87(, and sold out at 88{ ; what difference will it make in 
my yearly income, to reinvest the proceeds in the four per 
cents, at 102} ? 

EQUATION OP PAYMENTS 

Is the method of finding the time when several debts, due 
't different times, may be equitably paid at once. 
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Rule. Multiply each debt by the time which must 
elapse before it is due ; the sum of the products, divided 
by the sum of the debts, will give the equated time nearly. 

Ez.-^Find the time for paying at once, £20 due in 3 
months, £30 due in 4 mo., £40 due in 6 mo., and £50 due 
in 7 months. Ans. 5} months. 

Here, (X20 X 3) + (£30 X 4) + (£40 X 6) + (£50 X^)-^ 
(20 + 80 + 40 + 60) = (60 -f 120 + 240 -j- 360) -^ 140 = 
770 -f- 140 == 5} months. 

1. I owe £60 in 40 days, £80 m 60 da^s, and £120 in 
108 days ; when ought the whole to be paid ? 

2. I owe £74 in SO days, £108 in 250 days, and £100 in 
a year ; required the equated time for paying the whole. 

3. I owe £100 m 30 days, £270 in 118 days, and £365 in 
one year and 110 days ; when ought the whole to be paid? 

4. £240 is to be paid as follows : £60 in 60 days, £80 in 
96 days, £40 in 250 days, and the rest in a year and 35 
days ; required the equated time for paying tne whole. 

5. Fina the equated time for paying at once ^ of a 
debt due on Christmas, ^ on Lady-day, % on Midsummer- 
day, and the rest on Michaelmas. 

Hie following exercises may be solved in the same way. 

Find the average price per gallon, etc., of, 

6. 7 galls, whisky at 148. 6d. per gal., 8 at 15s., 10 at 
15s. 6d., 12 at 16s., 15 at 16s. 6d., 17 at 17s. 6d., and 18 
galls, at 18s. per gallon. 

7. 8 lb. of tea at 38. per lb., 10 at 38. 4d., 12 at 3s. 6d., 
12 at 3s. 9d., 15 at 4s., 18 at 4s. 3d., and 20 at 4s. 6d. 

8. 20 qrs. of wheat at 40s. per qr., 25 at 40s. 3d., 30 
at 40s. 6d., 35 at 4l8. 6d., 40 at 42s. 3d., 45 at 43s. 6d., 
and 50 at 44s. per qr. 

9. A com merchant mixes 8 qrs. of oats at 20s. 9d. per 
qr., 12 at 21s., 16 at 21s. 6d., 20 at 22s., 24 at 22s. 6d., 
and 28 at 23s. ; how should he sell it per quarter to gain 
£6, 15e. 6d. on the whole? 

10. A grocer mixes 7 lb. of tea at 38. 2d. per lb. with 
14 at 8s. 4d., 21 at 3e. 6d., 28 at 3s. 8d., and 35 at 4s. ; at 
what rate should he sell it per lb. to gain £1, 6s. 3d. on 
the whole ? 

11. A goldsmith melts 4 oz. of gold 22 carats fine, with 
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6 oz. 21 carats fine, 8 oe. 18 carats fine, 10 oz. 15 carats 
fine, 12 oz. 12 carats fine, and 14 oz. 9 carats fine ; what 
was the average fineness of the mixture per oz. ? 

12. The pressure of the atmosphere as indicated by a 
barometer was 30*000 in. on 5th August, on the 6th, 
29-953, on the 8th, 29*841, on the 9th, 29*622, on the 10th, 
30*169, and on the 11th, 30*331; what was the average 
pressure during these 6 days ? 



PROFIT AND LOSS 

Treats of the gains and losses of merchants, and enables 
them to fix the prices of their goods so as to gain or lose 
so much on the whole or any part of them, or so much 
per cent, upon them. 

The price at which the goods are purchased is called the 
prime eosty that at which they are sold, the selUng price. 
When the selling price is the greater of the two, their differ^ 
ence is termed profit; when the less, it is termed loss. 

Questions under this head are solved by Simple and Com- 
pound Proportion, Practice, etc 

Ex. 1. — ^Bought tea at £18, 13s. 4d. per cwt., and sold 
it at 3s. 8d. per lb. ; what was the gain per cwt. ? 

Here, 112 lb. at 3s. 8d. = £20, IDs. 8d. 8. P. per cwt 

18 13 4 B. P. 
Difference, £1, 178. 4d. gain. » 

Ex. 2. — Bought sugar at 5d. per lb. ; how many lbs. 
must be sold at Q^d. per lb., to gain £1, 18s. 9d. ? 

Here, (6jd. — 6d.) : £1, 18s. 9d. : : 1 lb. : 372 lb. 

1. Bought 428 yards of cloth, at 14s. 8d., and sold it 
at 16s. 3d. ; what did I gain? 

2. Bought 57 cwt. of sugar, at £4, 3s. 6d. per cwt., and 
sold it at 9|d. per lb. ; what was gained? 

3. Bought 136 yards of muslin, at 3s. 8d. ; how must 
a yard be sold to gain £12 on the whole? 

4. Sold 257 yards of linen, at 3s. 9d., and lost £9 ; what 
was a yard bought at ? 

5. Sold 13 dozen pairs of stockings at 3s. 7d. per pair, 
and gained £11, 10s. ; what were they bought at? 
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6. Bought doth at 17s. 6d. ; how much of it must be 
sold at 198. to gain £43, 13s. 6d. ? 

7. By selling tobacco, which had been bought for £14, 
lOs. per cwt., at 3s. 6d. per lb., I gained £130 ; how much 
did I sell? 

8. By selling sugar, which had been bought for 4 
gaineas per cwt., at SJd. per lb., I lost £85 ; what quantity 
did I sell? 

9. Bought 236 feet of wood, at 3s. lOd., and sold it at 
3s. 5d. per foot ; what did I lose on it ? 

10. Bought 234 cwt. of iron at 48. 8d. per stone, of 14 lb., 
but I am willing to lose £14, 12s. in selling it ; what should 
it be sold at per lb. ? 

Ex. 3. — Bought oats at 21s. 3d. per qr., and sold it at 
228. 3|d. per qr. ; what was the gain per cent. ? 

Here, 22s. 3|d. — 21s. 3d. = Is. 0>d. gain on 2l8. 3d. ; hence, 
2l8. 3d. : Is. Ofd. : : £100 : 5 per cent. ; t.e., the prime cost 
is to the profit or loss upon it, as £100 is to the profit or loss 
per cent 

11. Bought cloth at 3s. 8d., and sold it at 4d. per yard 
profit ; what was the gain per cent. ? 

12. Sold cloth worth 158. per yard, at a loss of Is. 6d. 
per yard ; what was the loss per cent. ? 

13. Bought cloth at 9s. 6d. per yard, and sold it at 12s. ; 
what was the gain per cent. ? 

14. Bought tea at 5s. 6d. per lb., but getting damaged, I 
was obliged to sell it at 4s. 9d. ; what was the loss per cent. ? 

15. Bought 7 cwt. 3 qrs. of sugar at 5jd. per lb., and 
sold it at 9d. ; what did I gain per cent., and in all? ' 

16. How much profit per cent, is 2}d. per shilling? 

17. Bought a house for £315, paid for repairs £20, and 
sold it for £400 ; what was the gain per cent. ? 

Ex. 4. — Bousht tea at 3s. 4d. per lb. ; at what price 
should it be sold per lb., to gain 10 per cent. ? 

Here, £100 : £110 : : 38. 4d. : 38. 8d. S. P. per lb. ; t.e., £100 
is to (£100 plus the rate p. c. in case of gain, or miniLe it in case 
of 2om), as the prime cost is to the selling price. 

18. Gained 9^ per cent, by selling cloth, which I 
bought at 3s. 8d. : what did I sell it at? 

^ g2 
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19. Lost 10 per cent, by selling cloth which I bought 
at 15s. ; what aid I sell it at ? 

20. Bought cloth at 9s. 6d. ; at what must I sell it to 
gain 26^ per cent. ? 

21. Bought tea at 5s. 6d. per lb., but getting damaged, 
I am obliged to lose 13^^ per cent, by it ; at what must I 
sdl it per lb. to lose so much? 

22. Bought su^r at 5jd. per lb. ; what must I sell it at 
per lb. to gain 56^} per cent. ? 

23. Bought tea at 4s. per lb. ; at what most I sell it per 
lb. to gain 20f per cent, r 

Ex. 5. — Gained 10 per cent, by selling tea at 3s. 8d. 
per lb. ; what was the prime cost per lb. ? 

Here, £110 : £100 : : Ss. Sd. : Ss. 4d. P. G. i>er lb. ; i.«., (£100, 
plus the rate per cent, in case of gmn, or minue it in case of 
lost,) is to £100, as the selling price is to the prime cost. 

24. If I gain 9^^ per cent, on cloth which I sold at 48. ; 
what was the prime cost ? 

25. Lost 10 per cent, on cloth, which I sold at 13s. 6d. ; 
what was the prime cost ? 

26. Lost 13-^y per cent., by selling tea at 4s. 9d. ; what 
was the prime cost ? 

27. Gained 56^} per cent, by selling goods at 9d. ; what 
was the prime cost ? 

28. Sold a Quantity of doth at 4s. lOd. per yard, by 
which I dearea 20| per cent. ; what did I buy it for? 

29. Sold cloth at 12s., on which I gained 2Qf^ per cent. ; 
what was the prime cost ? 

Ex. 6. — By selling brandy at 36s. per gal., 5 per cent, 
is gained ; what is gained or lost per cent, by seUii]^ it at 
42s. per gallon? 

Here, 86s. : 42s. : : £105 : £122}, and £122} — £100 = 22} 
per cent, gain ; ».«., the price whose rate per cent, is giyen is 
to the other price, as (£100 phu or minus the rate) is to a re- 
sult, from which subtract £100 for the gain per cent., or which 
subtract from £100 for the loss per cent. 

30. B^ selling cloth at 5s., I gained 12 per cent. ; what 
did I gam per cent, by selling it at 6s. ? 
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31. By selliDff goods at 8s., I lost 14 per cent. ; what 
did I lose by selliDg them at Ts. 6d. ? 

32. Sold goods at 15s. 6d., whereby I cleared 18 per cent., 
but the commodity turning scarce, I sold what remained 
at 168. 4d. ; what did I clear per cent, by the latter price ? 

33. By selling tea at 5s. 3d., I gained 16 per cent. ; the 
same tea was afterwards sold at 48. 6d. : wluit was lost or 
gained per cent, by the latter price ? 

Ex. 7. — 1{ £15, 88. 9d. be gained by selling goods at a 
profit of 7i per cent. ; what was paid for them ? 

Here, £71 : £100 : : £15, Ss. 9d. : £205, 168. 8d. P. C. ; ie., 
the rate is to £100, as the gain or loss is to the buying price. 

84. By selling goods at 5 per cent, profit, I gained £44, 
16s. ; what did I pay for them? 

35. 1 lost £34, 18s., on a quantity of cloth at 4 per cent. ; 
what was it bought and sold for ? 

36. Sold 342 cwt. sugar at 3 per cent, profit, and gained 
£53, 14s. ; what was it bought and sold at per cwt. r 

37. Bought muslin at 58. 8d., and by selling it at 4| per 
cent, profit, I gained £29, Ids. ; what quantity did I sell? 

38. Sold cloth for 7s. 8d., which was at 6 per cent, profit, 
and gained £33, 68. 8d. ; what quantity did I sell? 

39. By selling 386 gall, rum at 3 per cent, loss, I lost 
£19, 18s. 6d. ; what was it bought ana sold at per gallon ? 



PROMISCUOUS EXERCISES. 

1. Bought cambric at 4s. 3d. per yard, and sold it at 5s. 
8d. per English ell ; what was gained or lost on four pieces, 
each 15 yards, and how much per cent. ? 

2. Bought goods at 6s. 3d. per quarter, and sold them 
at £lj 18s. 6d. per cwt. ; what was gained on 27 cwt., and 
how mttch per cent. ? 

3. Bought cloth at 15s. per yard ; how must it be sold 
per yard to gain £3, 68. 8d. on 80 yards, and what will 
be tne gain per cent. ? 

4. Bought a cask of rum, containing 252 eallons, at 8s. 
6d. per gallon ; but haying lost 24 ^lons by leakaee, I 
wish to know at what I must sell the remainder per gallon, 
so as to mi^e up the prime cost of the whole. 
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5. Bought 17 cwt. 3 qrs. of sugar for £49, 14s., and 
retailed it at 9|d. per lb. ; what was gained on the whole, 
and how much per cent. ? 

6. A merchant sold 4 cwt. 3 qrs. of tea for £136, 88., 
gaining 10 per cent. ; what was the prime cost per lb. ? 

7. Bought hops at 5 guineas per cwt. ; how must they 
be sold per lb. to gain 15 per cent. ? 

8. By selling cloth at 17s. 6d. per yard, I cleared 8 per 
cent. ; how much did I clear per cent, by selling the same 
cloth at 18s. 3d. ? 

9. Bought 69 gallons brandy and 57 gallons rum, all at 
88. 6d. ; the brandy is sold at 10s. 2d. ; at what must the 
rum be sold to gain 20 per cent, on the whole ? 

10. If I gain 10 per cent, by selling at 2d. per lb., what 
do I gain or lose per cent, by selling at If d. per lb. ? 

11. Sold 33 pipes of wine for £410, Os. 6d., g^Euning 
as much ia I sold 3 pipes for ; what was my gain per 
cent. ? 

12. A merchant imported 11 pipes of wine, which cost 
him thirty guineas per pipe, and which were bottled into 
52 dozen each; bottles and other charges 2s. 4d. per 
dozen ; he sold one-half of it at 16s. 2d. per dozen, and 
the other half at 17s. per dozen : what did he gain or lose 
upon the whole ? 

13. A maltster purchases 400 chaldrons of barley at £5, 
10s. per chaldron ; he pays malt-house rent £25, servants* 
wages £60, and duty lO^d. per bushel ; the malt is sold at 
3s. lOd. per bushel, and supposing he had 40 bushels of malt 
for each chaldron of barley, what was the gain or loss on 
the whole, and how much per cent. ? 

14. Shipped on an adventure to Lisbon 300 barrels of 
sahnon at £3, 18s. 6d., 450 yards of linen at 2s. 7d., 1200 
yards broad cloth at 16s., insurance and charges of ship- 
ping £44, 8s. 6d. ; the net proceeds was £2m>, 168. 4d. : 
required the gain or loss, and how much per cent. 

15. Shipped for Bordeaux 1200 qrs. of wheat at 398. 
6d., 600 qrs. of barley at 25s. 6d., 400 yards of cloth at 
15s., insurance on £1800 at 3 guineas per cent., duty 48. 
p. c, commission and other charges £18, 10s. ; the net 
proceeds was £3618, 14s. 6d. ; required the gain or loss. 
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16. Sold a quantity of cloth at 38. 3d. per yard, by which 
I gained £12, at the rate of 8| per cent. ; required the 
quantity sold, and the prime cost. 

17. Bought quills at 158., which I sold at £1, 4d., and 
four montlis* credit ; required the ^in p. c, int. at 5 p. c. 

18. Bought paper at 128. ; at what must I sell it, and 
give 6 months* credit, to gain 10 p. c, int. at 5 p. c. ? 

19. What shall I gain or lose per cent by selling tea, for 
which I paid £25 per cwt. a year ago, at 5s. 4d. per lb. 
and 8 months' credit, int. at 5 p. c. ? 

20. Sold cheese at lOfd. per lb., and gained 7i per cent. : 
what was it bought at per cwt. ? 

21. Bought sugar at £4*286 per cwt.; how must it be 
sold per lb. to gain 6 ^ per cent. ? 

22. Purchased 94f yards of cloth, at £*784 per yard ; 
how must it be sold per yard to gain £11| on the whole ? 

23. Sold muslin at 4s. 9d. and gained 33 per cent. ; what 
was it bought at ? 

24. Sold sugar at 9id., and thereby lost |per cent. ; but 
it rose to 10 jid. : what was then gained or lost per cent. ? 

25. By sellmg stockings at Sjs. per pair, I gained If per 
cent. ; how must they be sold to gain 8} per cent. ? 

26. Bought 3 cwt. 1 qr. 17 lb. of su^ar for £13*38643'. 
and sold it at \i&. per lb. ; what did I gam in all, and p. c. r 

27. After keeping 350 quarters of barley, purchased at 
32s., in my possession 4 months, during which time it 
inlaked 3 per cent, in measure, I exchanged it for 6 dozen 
bottled beer per quarter, which I sold at Ss. 6d. per dozen ; 
what did I gain or lose, reckoning interest at 5 per cent. ? 

28. By sellins an article for £52, 5s., I lost 5 per cent., 
and recovered the loss by selling another for x37, 158. ; 
what was the profit per cent, on the last article ? 

29. Bought a horse for £100, and sold it for £122 and 
4 months' credit, interest at 5 per cent. ; required the gain 
per cent. 

30. A bought wine to the amount of £2250, and sold it 
to B for £2475, who disposed of it to C at a profit of 5 per 
cent. ; how much p. c. above the prime cost did C pay ? 

31. By selling apples at 5 for 2d., 3 per cent, is gamed ; 
what is gained or lost per cent, by sellmg at 3 for Id. ? 
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DISTRIBUTIVE PROPORTION 

Is the method of dividing a number into parts propor- 
tional to as many given numbers. 

The shares of the gains or losses of merchants in com- 
pany are ohtia.ined by this rule, and it is then called Simple or 
Compound Partnership or Fellowship ; Simple when the share 
of each depends upon his stock alone, Compound when it de- 
pends upon his stock and the time of its continuance. 



SIMPLE FELLOWSHIP. 

Rule. As the sum of the proportionals or stocks is to 
each individually, so is the number to be divided to the 
required parts or shares. 

Ex. — ^Two merchants in company gain £175, 6s. 8d. ; 
A*s stock is £400, and B^s £600 ; what share of the gain 
should each receive ? 

Here, £400 + £600 = £1000, sum of proportionals. 
Hence, £1000 : £400 : : £175, 6s. 8d. : £70, 2s. 8d. A's share. 
£1000 : 600 : : 175 6 8 : 105 4 B»s ^ 

Shares of A and B together, £175, 6s. Sd. Proof. 

1. Divide 120 into 3 parts, which shall be as 3, 4, and 5. 

2. Divide 960 into parts proportional to 1, 3, and 5. 

3. Three men. A, B, and C, make a joint stock ; A*8 
stock is £64, B*s £88, and C*s £96 ; they continue in trade 
until their profits are £108 ; required their shares. 

4. Four merchants freight a ship to Barbadoes ; the 
value of the cargo is £1260, whereof A's share is £540, 
B's £360, C's £240, and D^s the rest ; they gain £220 : 
required each man^s share of it. 

5. M, N, and P make a joint adventure to Jamaica; 
M*s advance is £230, N's £324, and P's £336; they lose 
£144 ; required the loss of each. 

6. B's stock is £940, C's £560, and D's £840; they lose 
£240 ; required their shares of the loss. 

7. A, B, and C continue in trade for a year, with a stock 
of £1200 ; at the end of which A's gam was £40, B's £64, 
and C^s £56 ; required their stocks. 
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8. A common, consisting of 240 acres, is to be diyided 
among L, M, and N, in proportion to their estates ; L's 
estate is £400 a-year, M^s £350, and N's £200 ; what is 
each man's share r 

9. A bankrupt's assets are £4377, 17s. 6d. ; he owes 
to L £750, 12s., to M £800, 168., to N £840, 8s. to £900, 
to P £960, 18s., and to Q £1000, 15s. ; what can he pay 
per £1, and how much will each receive ? 

10. Foar regiments of infantry, each respectively 840, 
900, 960, and 1000 men strong, require to furnish 555 
men for a particular service ; how many men should each 
regiment furnish ? 

11. Divide £840, 7s. 6d. into five shares, so that | of the 
Ist, i of the 2d, i of the 3d, ^ of the 4th, and i of the 5th 
may make the same sum. 

12. Divide £467, 18s. 6d., in the ratio of 4, ), and i. 

13. A troy lb. of sterling gold consists of 22 carats of 
pore gold and 2 of alloy, and is coined into 46*725 sove- 
reigns ; what quantity of each is there in £724, 48. 9d. ? 

14. A troy Id. of sterling silver consists of 37 parts of 
pure silver and 3 of alloy, and is coined into 66s. ; what 
quantity of each is there in 1023s. ? 

15. Gunpowder consists of 74*8 parts of nitre, 13*8 of 
charcoal, and 11*9 of sulphur; how much of each will be 
required to make 17 cwt. 3 qr. 12 lb. of gunpowder? 

16. Divide £266, 17s. 6d. among A, B, and C, giving A 
2 as often as B 3, and C 5 as often as B 4. 



COMPOUND FELLOWSHIP. 

Rule. Multiply each person's stock by the time of its 
continuance ; tnen state, as the sum of tne products is to 
each particular product, so is the gain or loss to each 
person's share of it. 

Ex. — ^A and B enter into partnership ; A put in £500 
for 8 months, and B £400 for 12 months ; tney cleared 
£158, 88. : wnat is the share of each ? 
Hers, (£500 X 8)+(£400 X 12) r=: £8800, sum of proportionalB. 
Hence, £8800 : £4000 : : £158, 8s. : £72, Os. A's share. 
8800 : 4800 : : 158, 8 : 86,8 B's share. 
Shares of A and B, £158, 88. Proof. 
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17. A's stock of £250 was 3 months in trade, B's of £960 
was 2 months, and C^s of £540 was 6 months in trade ; they 
gained £480 ; required their shares. 

18. A, B, and C had a joint stock of £630 ; A*s con- 
tinued only three months, B^s 5 months, and C*s a year ; 
also, A's stock was £215, B's £310, and C's the rest ; they 
gained £254 : required their shares. 

19. A and B enter into partnership for a year ; A with 
£200, and B with £160 ; after 4 months they admit C 
with £120; at the end of the year their gain ifi £150; 
what is each man^s share of it ? 

20. A, B, and C enter into company ; A puts in £600, 
but after 8 months he withdraws £200 ; B puts in £400, 
and after 6 months £200 more ; C puts in £300, after 4 
months £400 more, but at the end of 10 months he takes 
out £200 ; they clear £360 ; required their shares. 

21. Three graziers rent a grass field at £30 a-year ; A 
puts in 40 oxen for 4 months, B 60 oxen for 3 months, and 
C 20 oxen for the rest of the year ; what part of the rent 
ought each to pay ? 

22. A advances next year £12, and puts in 30 oxen ; B 
pays £10 for 40 oxen ; and C the rest for 25 oxen ; re- 
quired the time the oxen of each continued at grass. 

Note. The proportionals are here found by dividing the 
sum each paid by the number of oxen he put into the field; 
thus, A's proportional is 12 -r- 30 = | ; B's 10 -h 40 = 4. 

23. A common, containing 595 ac. 1 ro. 16 per. is to be 
divided among 4 persons, whose estates on which their 
shares are adjusted are, £6000, £6400, £7000, £7560, per 
annum, while the value of the land allotted to each is 
48s., 50s., 56s., and 60s. per acre ; how much land should 
each receive ? 

24. A battery of 6 guns has to keep up its fire during 
28 hours, another of 4 guns during 24hoiirs, a third of 3 
guns during 20 hours, and a fourth of 2 guns during 15 
hours ; 3894 rounds are distributed among them ; now 
many rounds should be allotted to each battery ? 

2o. A and B rent a park for £45, 3s. for 8 months ; A put 
in 6 oxen for 3 months and paid £18, 188. ; how many 
oxen should B, by paying the balance, put in for the rest 
of the time? 
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26. Four merchants gain £761, 2fi. 2d., of which A's 




the stock of each. 



EXCHANGE 



Is the method of converting the money of one country 
into that of another, according to a given rate. 

The par of exchange is the intrinsic value of the money of 
one country compared with that of another, and is determined 
by the weight and fineness of their coins. 

The course of exchange, which is continually varying, is the 
present value allowed ror a fixed piece of the money of one 
conntry estimated in the money of another. 

In some countries, money is distinguished into banco and 
eu/hrency^ or specie and poper money, the former heing more 
valuable than the latter. The difierence, reckoned at so much 
per cent, is called agio, discount, or premium. 

The computations in Exchange are performed hy Proportion 
or Practice. 

TABLES OF FOREIGN MONEYS. 

AusTBiA. — lOOnewkreuzers^l fiorinor gulden=:ls. lljd. 
sterling; 10 florins 36 kr.=£l sterling. 

CAVADAand UNrrsD States. — 100 cents =1 dollar =: 4s. IJd. 
sterling; 4'86§ dollars =£1 sterling. 

Dbhmabx, Norway, and Sweden. — 100 orer=l krone := 
Is. IJd. sterling; 18^ kroner=£l sterling. 

Fkahce, Belgium, Italy, and Switzeblano. — 100 cen- 
times=l firanc=9^. sterling; 25 fir. 22 cents. =£1 sterling. 

Gebman Emfibe. — 100 pfennige^l mark:=ll}d. sterling; 
20 marks 42| pf.=:£l sterling. 

Holland. — 100 cents=20 stivers =1 florin or guilder = 
iB. 8d. sterling; 12 florins=£l sterling. 

India. — 192 pice=16 annas:=l rupee (silver) = Is. lOjd. 
sterling ; a lac is 100,000 rupees ; a crore =100 lacs. 

PoBTUOAL. — 1000 reas^l milrea=4s. 5^ sterling; a 
cento =1000 milreas. 

Russia. — 100 copecs=l ruhle (9ilver)=3s. l}d. sterling; 
6 rubles 40 copecs=£l sterling. 

Spaht.—IOO centesimos=4 reals =1 pe8eta=9id. sterling; 
5 pesetas= 1 dure or dollar=4s. sterling nearly. 



^-^t^.&^:s 



— jui:- t'i' marts 6ti 






^i_ ar j ■( 3;»d^ p*r rable? 
'olt doUan 70 cents, and in 
at ti dollara per £1 ? 
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17. How mueh sterling is equal to 17869 marks 70 pf.; 
exchange at 20 marks 64 pf. per £1 ? 

18. How much sterling m 250 Swiss francs 50 centimes ; 
exchange at 25 francs 25 centimes, and at 25 francs 23 
centimes, per £1 ? 

19. Convert £365, 178. 6d. into rupees, exchange at 
Is. 7^., and Is. 8d., per rupee. 

20. Conrert £475, 13s. 4d. into Danish money, when 
the course of exchange between London and Copenhagen 
is 18 kroner 45 orer for £1 sterling. 

21. A merchant in London owes another in Hamburg 
12738 marks 75 pf. ; how much sterling money will be 
required to pay this sum, when the course of exchange is 
20 M. 64 pf. for £1 sterling? 

22. A party visit Paris, and take with them £250; they 
convert this into francs when the course of exchange 
between London and Paris is 25 francs 36 cts. for £1 
sterling; their expenses during their stay amounted to 
5706*75 francs, and they converted the rest into sterling 
money when the course of exchange was 25 fr. 33 cts. for 
£1 : with how much sterling money did they leave Paris? 

ARBITRATION OF EXCHANGE 

Is the method of finding a proportional rate of exchange 
between two places through some other intermediate place 
or places. YHien there is only one intermediate place, it is 
said to be simple, when two or more, compound; compound 
arbitrations are rare. 

Ex. — ^When the exchange between London and Madrid 
is 50d. for 1 dnro, and between Leghorn and Madrid 5*60 
lire for 1 duro; what is the arbitrated rate between 
London and Leghorn ? Ans. 26 lire 88 cents, ftr £1. 

Antecedent!. Consequents. 

Here, the terms are arranged 
asantecedentsandoonsequents, 
die first consequent bein^ the 
term whose value is required ; 
the first antecedent is of the 
same name as the first conse- 



Lire? =240d. 
50d. =: 1 duro. 
1 duro = 5*60 lire . 

5 )134-40 lire. 

£1=26*88 lire. 



qnent, and its yalne is written as the second consequent, and 
80 on ; then the product of the consequents divided by that 
the antecedents (after cancelling) is the required value. 
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1. If 6 yards of Hamburg are equal to 5 in Holland, 
and 7 in Holland = 4 in France, and 5 in France = 5 in 
England; how many yards English will = 1176 yards of 
Hamburg ; and how many yards of Hamburg wUl = 100 
yards English? 

2. If the exchange betweenLondon and Holland be 11 fl. 
80 cents per £1, and between Holland and Hamburg 
59 florins for 100 marks ; what is the arbitrated rate 
between London and Hamburg? 

3. If London exchanges with Hamburg at 20*4 marks 
per £1, and Hamburg with Holland at 100 marks for 
58| fl. ; what is the rate between London and Holland 
by arbitration ? 

4. If London exchanges with Holland at 11 fl. 79 c per 
£1, Holland with Hamburg at 60 florins for 100 marks, 
and Hamburg with France at 81 marks for 100 francs ; 
what is the arbitrated rate between London and France ? 

5. Amsterdam exchanges on London at 11 fl. 56 c. per 
£1, and on Paris at 47*6 florins for 100 francs ; how ought 
the exchange to go between London and Paris ? 

6. Paris remits to London 14994 francs, by way of 
Hamburg, at 122^ francs for 100 marks, thence to 
Amsterdam at 170 marks for 100 florins, and thence to 
London at 12 florins for £1 ; how much will be receiTed 
in London ? 

7. If £1 be worth 25*32 francs, 26 francs equal 10 
rubles, and 1 ruble equal 2*15 marks ; how many marks 
should be received for £1300 ? 

8. If the rent of one hectare of land in France be 156 
francs, and 100 hectares be equal to 247 acres ; what is 

,the rent per acre in sterling money when £1 is equal to 
25 francs ? 

9. The first of five boys writes 4 lines in the time that 
the second writes 2 lines, the second 4 lines in the time 
the third writes 3 lines, the third 5 lines in the time the 
fourth writes 4 lines, and the fourth 3 lines while the fifth 
writes 5 lines ; how many lines will the fifth write for each 
240 lines that the first writes ? 

10. If 3J lb. of coffee = 2 lb. of tea, 3 lb. of tea = 5 lb. 
of butter, 4 lb. of butter ^ 22 lb. of sugar ; how many lbs. 
of sugar are equal to 63 lb. of coffee ? 

11. At a game of billiards, A can give B 10 points in 60, 
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and C 15 points in 60 ; how many points can B give C in 
agameof 100? 

12. A can do in 1 day as much as B can do in 2 days, 
B in 4 days as much as C in 3 days, C as much in 5 days 
as D in 4 days, and D can do as much in 6 days as £ can 
do in 5 days ; how long would £ take to do as much as A 
can do in 14 days ? 



PROMISCUOUS £XERCIS£S IN EXCHANGE. 

1. Leith draws on Canada for £1127, 10s. sterling; how 
much will pay the draft, exch. at 4s. per dollar? 

2. Edinburgh owes Leghorn 3672 lire for a cargo, 
per the Caledonia ; how much sterling does it amount to, 
exck at 25 lire 50 centimes per £1 ? 

3. London owes Lisbon 9210 milreas for a cargo of 
wine, per the Hopeful ; how much sterling must London 
remit to Lisbon, exchange at 56d. per milrea ? 

4. Amsterdam remits to London 19351 fl. 45 cents, 
exch. at 11 n. 96 cents per £1 ; for what will Amsterdam 
be credited in London ? 

5. London received £1500 for 17970 florins due in Hol- 
land ; what was the rate of exchange ? 

6. Paris draws on London for 1884 fr. 20 cents., the 
coarse of exchange being 25 fr. 22} cents, per £1 ; how 
much sterling will clear the draft ? 

7. Hamburg owes London 18975 marks; how much 
sterling must London draw for, the course of exchange 
being 20 marks 50 pf. per £1 ? 

8. In 4816 marks, how many florins, exchange at 60 
florins for 100 marks ? 

9. What is gained or lost by remitting £1200 sterling 
to Paris, when the exchange is at 25 fr. 22^ c. per £1, and 
drawing when the exchange is at 25 fr. 10 c. per £1 ? 

10. London drew on Hamburg for £1700 sterling, when 
the course of exchange was 20 M. 64 pf. per £1 ; what 
was gained or lost by replacing the draft when the 
exchange fell to 20 marks 40 pf. per £1 ? 

11. Britain drew on Amsterdam for £6000, exch. at 
12 fl. per £1, but was obliged to replace the draft when 
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the exchange was at 11 fl. 75 c. per £1 ; what was lost or 
gained on the whole, and how much per cent. ? 

12. Britain owes Canada £780, 14s. sterling, exch. at 
48. per dollar ; how much sterting will pay the draft, when 
the exch. is 4s. IJd. per dollar ? 

13. London remitted to Hamburg £5100 sterling, exch. 
at 20 marks 64 pf. per £1, and drew for the value, exch. 
at 20 marks 40 pf. per £1 ; what was gained or lost, and 
how much per cent.? 

14. What is gained or lost by remi|;ting £750 sterling to 
Spain, exchange at 48. per duro, and drawing for the value, 
exchange at 48. 9d. per duro ; and how much per cent. ? 

15. How much sterling is equal to 7923*5 kroner drawn 
on Amsterdam, exch. 150 kr. for 100 florins, commission 
there ^ per cent., and drawn from Amsterdam on London, 
exch. at 11 fl. 96 c. per £1? 

16. How many kroner are equal to £10,000 sterling, 
drawn on Hamburg, exch. at 20 M. 56 pf. per £1, com. 
there i per cent., and drawn from Hamburg on Denmark 
at 88-64 kr. for 100 M. ? 

17. D of Hamburg owes E of London 1652 marks; 
he may order it to be remitted directly, exch. at 20 M. 
65 pf. per £1 ; or by Holland, exch. at 60 florins for 
100 M., thence to London, exch. at 12 fl. per £1 ; which 
is the cheaper way ? 

18. Consigned to Leghorn, with orders to remit to Lon- 
don, a cargo which sold for 155400 lire; what steriing 
will the factor remit, retaining 3 per cent, commission, 
exch. at 25 lire 90 cents, per £1 ? 

19. A wood merchant in Leith imported from Russia 
wood to the amount of 8760 rubles ; he may order the 
sum to be drawn directly, exch. at 25d. per ruble ; or on 
Holland, at 126 fl. for 100 rubles, and from Holland on 
London, at 12*16 florins per £1 ; or on Hamburg, at 
215 M. for 100 rubles, and from Hamburg on London, at 
20*40 M. {^er £1 ; required the cheapest medium. 

20. Edinburgh owes Paris 1500 francs ; how much ster- 
ling must be remitted to Amsterdam to clear the draft, 
the course of exchange between Paris and Amsterdam 
being 214 francs for 100 florins, and between Amsterdam 
and London, 11 fl. 95 c. per £1 ? 



EXCHANGE. 131 

21. Leith owes in Denmark 45149 kroner, exch. at 
18*12 kr. per £1 ; whether is it chetiper to remit it directly, 
or by Holland, exchange between Denmark and Holland 
150 kr. for 100 fl., and between Holland and London, 
11 fl. 96 c. per £1, commission in Holland ^ per cent. ? 

22. A of Paris draws on B of London for 24000 francs, 
exch. at 25 fr. 30 c. per £1 ; B draws on A for the value, 
exch. at 25 fr. 20 c. per £1, retaining ^ per cent, com- 
mission : what did A gain or lose by this transaction ? 

23. A of Edinburgh draws on B of Amsterdam for 7896 
florins, at 11 fl. 90 c. per £1 ; B draws on G of London 
for the value, commission 1 per cent., exch. at 12 fl. per 
£1 ; A remits a bill for the value, allowing ^ per cent, 
commission, for which he pays ^ per cent, exchange: 
required the gain or loss. 

24. A merchant in Edinburgh owes 1751 M. in Ham- 
burg ; he may order it to be drawn on London, exch. at 
20-60 M. per £1 ; or on Holland, exch. at 59*5 fl. for 
100 M., commission there ^ per cent., exch. from Holland 
on London, 11 fl. 90 c. per £1: required the cheaper way. 

25. A of Vienna owes B of London 4199 florins ; he 
may remit it directly, at 11 fl. 90 kr. per £1 ; or through 
Holland, exch. at 97*5 fl. for 100 Neth. fl., commission 
there ^ per cent., and exch. to London at 12 florins per 
£1 ; or through Hamburg, exch. at 57 fl. for 100 M., 
commission there ^ per cent., and exch. to London at 
20'40 M. per £1 : required the cheapest medium. 

26. E of Edinburgh drew on H of Holland 4800 florins, 
when the course of exchange was 12 florins per £1, at 
three months* date ; at the end of which time H re-drew on 
£ for the value, retaining i per cent, commission, at 1 
montVs date, exch. at 11 fl. 9 c. per £1 : required E's loss 
or gain, allowing interest at 5 per cent. 

27. Consigned to my factor in Oporto, 86 pieces of linen, 
each 22} yards, at Ifl^d., and 54 pieces, each 30 yards, at 
14d. ; he advises the sales at 713 and 624 reas per yard, 
and that he has shipped in return 15 pipes of wine ; amount 
per invoice, 1470 milreas: allowing him 3^ per cent, com- 
mission, how much do I gain upon the whole, if, besides 
clearing freight and charges, 1 dispose of the wine at a 
profit of 10 per cent., exch. at 56d. per milrea? 
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ALLIGATION 



Is the method of mixing simples of different qualities, so 
as to form a mixture of an mtermediate quality, and is 
either medicU or alternate. 



ALLIGATION MEDIAL 

Is the method of finding the rate of the mixture, when 
the quantities and rates of the simples are given. 

Rule. Multiply each quantity by its rate, and divide 
the sum of the products by the sum of the quantities. 

1. Eight lb. of sugar, at 4d. per lb., were mixed with 5 
lb. at 5d., and 7 lb. at 8d. ; what was the price of the 
mixture per lb. ? 

2. Eignt lb. of tea, at 3s. 4d., were mixed with 12 lb. at 
48., and with 16 lb. at 4s. 8d. ; required the value of a lb. 
of the mixture. 

3. Seven gallons of brandy, at 6s. 3d., are mixed with 9 
gallons at 7s. 6d., 12 gallons at 7s. lljd., and 4 gallons at 
10s. 3d. ; what is the mixture worth per gallon ? 

4. Nine gallons of wine, at 5s. 4d., are mixed with 8 gal- 
lons at 6s. 8d., 8 gallons at 7s. 7d., and with 3 gallons of 
water ; what is the value of the mixture per gallon ? 

5. A wine merchant mixes 18 gallons at 3s. 6d., with 12 
sallons at 5b. 7d., and 16 gallons at 4s. 4d. ; at what must 
he sell the compound to gain 10 per cent. ? 

6. Having melted 6 oz. of gold 22 carats with 12 oz. 18 
carats fine, and 18 oz. 15 carats fine; what is the fineness 
of the composition ? 

ALLIGATION ALTERNATE 

Is the method of finding the quantity of each simple, 
when the rates of the mixture and the simples are given. 

Rule. Write the rates of the simples under each other, 
with the mixture-rate on the left hand ; link the rates of 
the simples, so that one less than the mixture-rate shall 
always be linked with one that is greater ; write the differ- 
ence between the mixture-rate and that of each of the 
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simples opposite to that rate with which it is linked : these 
differences, or their sum, if more than one, will be the 
quantities at the rates opposite to which they stand. 

Ex. — ^How much whisky at 148., 15s., 18s., and 21s. per 
gal. should be mixed, that the compound may be worth 
178. per gal. ? Ans. Equal quantities of each. 




17s. 



148. — 

158.— I 
188.— 

21s.— 1 



II. 
1-1-4 = 5 
14.4 = 5 
3 + 2=5 
3-^2 = 5 




Here, three solutions are given ; the second shows that any 
equal number of gallons at the four simple rates will give a 
mixture worth 17s. 

7. How much com, at 2s. 6d. per bushel and 3s. 4d. per 
bushel, must be mixed together, that the compound may 
be worth 3s. per bushel? 

8. How much tea, at 3s. and 2s., must be mixed 
together to form a composition worth 2s. 6d. ? 

9. How much sugar, at 4d., 6d., and 9d., must be mixed 
together, that the composition may be worth 8d. ? 

10. How much wine, at 4s., 5s., 6s., and 8b., must be 
mixed together, that the compound may be worth 7s. ? 

11. How much spirits at 18s. per gal. and water should 
be mixed, to form a mixture worth 15s. per gal. ? 

12. The men employed at a manufactory receive 2s. 6d. 
each per day, the women 2s., the boys Is. 3d., and the 
girls 9d. ; the average of the whole is to be Is. lOd. each 
per day ; how many of each may be employed ? 

Note 1. When the mixture is limited to a certain quantity. 

State, as the sum of the quantities, found as above, is to the 
given quantity, so is each of the quantities found to the re- 
quired quantity of each. 

13. How much brandy, at 4s., 5s., and 6s. per gallon, 
must be mixed together to form a composition of 24 gal- 
lons, worth 5s. 6d. ? 

14. How much snuff, at 4s., 6s., and 9s. per lb., must be 
mixed together to form a mixture of 40 lb., worth 7s. 
per lb. ? 

H 
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15. How much gold 22, 18, 15, 12, and 9 carats fine 
must be mixed to form a mixture of 25 oz. 17 carats fine? 

16. How much fine gold at 848. per oz., silver at 5s. 6d. 
per oz., and copper con&idered as of no value, must be 
melted, to form a mass of 65 oz. worth 66s. per oz. ? 

Note 2. When one of the simples is limited. 

State, as the quantity of that simple found by the rule is 
to the limited quantity, so are the other quantities found to 
the required quantity of each. 

17. How much wine, at 48., 6s., and 7s. per gallon, must 
be mixed with 6 gallons, at 5s. per gallon, that the mixture 
may be worth 5s. 6d. per gallon ? 

18. How much com, at 7s., 9s., and 10s. per bushel, 
must be mixed with 6 bushels, at 8s. per bushel, that the 
mixture may be worth 8s. 6d. per bushel ? 

19. How much brandy, at 5s., 5s. 6d., and at 6s. per 
gallon, must be mixed with 3 gallons, at 4s. per gallon, 
that the compound may be worth 5s. 4d. per gallon? 

20. How many lbs. of apples at 2d., 3d., 4d., 6d., and 
7d. per lb. should be mixed with 12 lbs. at 5d., that a lb. 
of the mixture may be sold for 5id. ? 



POSITION 



Is the method of finding the correct answer to a question 
by assuming one or two other numbers to be so. 

Position is either Single or Double ; Single^ when the ques- 
tion is solved by oiie assumption ; Double^ when solv^ by hoo. 

SINGLE POSITION. 

Ex. — ^What number is thdt, which if increased by i, i, 
and i of itself, the sum is 427 ? Ans. 210. 

Here, assume any convenient number as 150 to be the 
answer, and perform upon it the operations indicated in the 
question ; thus, 150 + 4 of 150 + i of 150 + i of 150 = 305, 
but this should be 427 ; therefore 305 : 427 : : 150 : 210, 
the number, for 210 + i of 210 + i of 210 + i of 210 = 427. 

1. What number is that, to which if the half, the third, 
and the fourth of itself be added, the sum will be 125? 

2. A jockey being asked the value of his horse, said, 
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that if from his valae you take i and 4 thereof, the re* 
mainder will be £15 ; what did he value his horse at? 

3. A man being asked his age, said ; if to ray age you 
add |, if and i thereof, the sum wiU be 63 ; fina his age. 

4. Required a number to which t -(~ i ^^ itself being 
added, and ^ of the sum subtracted, there remains 76. 

5. The number of fruit-trees in a garden was 252 ; there 
were i more apple-trees than pear-trees ; the number of 
plum-trees was f of the pear-trees, and the cherry-trees 
were i of the plum-trees ; how many were there of each ? 

6. At the end of 5 years a sum of money amounted to 
£656, 58. at 5 per cent. ; what was the sum ? 

7. Divide £153, 17s. among 3 persons, giving the second 
{ of the first, and the third 4 of the second. 

8. How many men were in that army, whereof ^ was 
killed in battle, i taken prisoners, i\f died from sickness, 
^j on leave, and only 18850 effective men remained ? 

9. Divide £718, 48. among 4 persons, so that their 
shares multiplied by 3, 4, 5, and 6 respectively may 
give the same result. 



DOUBLE POSITION. 

Ex. — A person bought 30 gallons of whisky for £23, 
5b. ; part cost 15s. per gal., and the rest 17s. 6d. ; what 
was the number of each? Ans. 24 at 15s., 6 at 17s. 6d. 

Here, assuming 12 gal. at 158. and 18 at 17s. Bd., the 30 gal. 
= 4958. and 4958. — 4658 = -{- SUs. first error. Again, assum- 
ing 25 at 15s. and 5 at 178. 6d., the 30 gal. = 462 18. and 465s. — 
462^8. ^ — 2 1 8. second error. Then as the difference of the 
errors is to the difference of the assumptions, so is either of the 
errors to the error of its assimiption ; i,e.<, (2| -|- 30) : (25 — 12) 
: : 30 : 12 error of first assumption, and as there were too few 
at the cheaper rate, the answer is 24 gal. at 15s., and, tiiere- 
fore, 6 gal. at 178. 6d. 

NoTB 1. When one of the errors is + and the other — , 
their difference is obtained by adding them. 

10. What number is that, which when doubled, and 16 
added to the product, will make the sum 56 ? 

11. Three men, A, B, and C, have £36 to be divided 
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among them, so that B^s share is £4 more than | of A^s, 
and 0*8 £5 more than | of B's ; required their shares. 

12. What number is that, which being multiplied by 7, 
and lessened by 30, if the remainder be divided by 5, the 
quotient will be the same as the required number ? 

13. A person mixes 60 gallons of wine, part worth 8s. 
per gallon, and the remainder worth lOs., so that the value 
of the mixture is 8s. lOd. ; required the quantity of each. 

14. A person having a certain number of crowns, said, 

if 4 + i + i + tV of w^»t ^^ ^^^ ^ere tfdded to 10, the 
sum would just make 45 ; required the number of crowns. 

15. A gentleman relieving some beggars, found, that if 
he gave each 4d. he would have 8d. left ; but if he gave 
each 5d. he would have 4d. too little ; how many beggars 
were there ? 

16. A man sold a hone for £24, and gained as much per 
cent, as the horse cost; what was the buying price? 

17. A workman was engaged for 24 days at 2s. 9d. per 
day ; for every day during which he was idle he forfeited 
Is., and had only £l, 12s. 3d. to receive : how many days 
was he idle ? 

NoTB 2. By Double Position, any root of a number may be 
approximately obtained. 



IKVOLUTION 

Is the method of finding the powers of numbers. 

The number itself is the firat power, or it is the root of that 
power to which it is to be raised. If it is multiplied once kto 
itself, the product is its square or second power; if twice into 
itself, its ctt&e or third potoer, and so on. 

Powws of numbers are often indicated by writing the num- 
ber once, with a small figure called the index or exponent of 
the power, a little to the right above the number, showing how 
often the number is to be multiplied into itself, thus ; 

8* = 3 X 3 ^ 9, is the second yower or square of 8. 
3» = 3 X 3 X 3 = 27, is the third power or cube of 3. 
3«=3X3X 3X8X3 X 3 = 729,is the wscfApowerofS. 

/-x, 2X2XSX3XSXS 64 • .i. • ^r c* 

(i^ = 8 X3X3X3 X "8 X8 = 7»» " *^® '^^ ^^^"^ "^^ ^ 



INVOLUTION. — ^EVOLUTION. 137 

TABLE OP POWERS OP THE NINE DIGITS. 

Ist. power, or root, 123456789 
2d. power, or square, 1 4 9 16 25 36 49 64 81 
3d. power, or cube, 1 8 27 64 125 216 343 512 729 
Note. The sum of the indices of powers of the same number 
is the mdex of their product; thus 3* X 3" = 3* + ^ _. 3. — . 

729; also (J)» X (J)» = (i)3+2 = (J)* = ^ 

1. Find the square of 23 ; 125; 13j; J; 12j; 0075. 

2. Find the cube of 15 ; 27; 42j; {; -125; -00625. 

3. Raise 31*; ;4«; (|)^ (-025)*; (f)«; (2-25)». 

4. The lineal side of a square table was 38 inches ; how 
many square inches did it contain ? 

5. The lineal side of a stone of a cubic form measures 5 
feet ; how many cubic feet does it contain ? 

6. How many f inch cubes can be got from a 9 inch 
cube ? 

7. A cubic foot of water weighs 1000 02. ; what weight 
of water will a cistern 6 ft. in the side contain? 

8. How many gallons, each 277 J c. in., does a cistern 
6 ft. 6 in. in the side contain ? 



EVOLUTION 

Is the method of finding the root of a given power. 

The second or square root of a number is such that when 
multiplied by itself, the given number is produced, thus ; 

^49 = 7 for 7 X 7 = 49 ; the third or cube root of a number 
is such that when multiplied by its square, the given number 

is produced, thus ; ^729 = 9 for 9 X 9« = 729. The sim 
V placed over a number shows that its square root is to be 
extracted ; fj, that its cube root is to be taken ; SJ that its 
sixth root is to be extracted. 



EXTRACTION OF THE SQUARE ROOT. 

Rule 1. Divide the number into periods of two figures 
each, beginning at the place of units. 

2. Find the greatest square contained in the left-hand 
period, and place its root on the right, then subtract its 

H 2 
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square from that period, and to the remainder annex the 
second period for a dividend. 

3. Place twice the root fonnd for a partial divisor, by 
which divide the dividend, omitting the right-hand figure ; 
place the result both in the root and on the right of the 
divisor ; then multiply the divisor thus com{)leted by this 
figure, and subtract the product from the dividend, and to 
the remainder annex the next period for a new dividend. 

To the completed divisor add the figure last placed in 
the root, for a new divisor, with which proceed as before. 

Ex. — Required the square root of 331776. Ans. 676. 

331776 ( 676 root. 

26 576 



107 ) 817 
7 749 

1146)6876 
6876 



3456 
4032 
2880 
331776 := square of 576 



Note 1. If there is a remainder after all the j^riods are 
used, the root may be continued decimally by annexmg periods 
of two ciphers to each remainder. 

Note 2. Any figure of the root is an integer, or a decimal, 
according as the period fiH>m which it arises is an integ^ or 
dedmal. 

Note 3. The root of a fraction is found by taking the roots 
of its terms, if it can be done exactly; if not, the finaction must 
be reduced to a decimal, and its root taken. 

Find the Square Roots of, 



1. 

2. 
3. 
4. 


576 

20736 

622621 

788644 


8. 6-876 

9. 487683 

10. 914874 

11. 6164346 


15. tW; tVt 

17. -000729 

18. 784-375 


6. 


1234321 


12. 


5; 11 


19. 68-3 


6. 

7. 


96023604 
•6329 


13. 17-3066 

14. -8281 


20. 486- i 

21. -00000784 


22. 
23. 
24. 


6012 
•00000( 
100200i 


J914481 
)005329 
J002001 


26. 
26. 
27. 


260403162409 

65131436864025 

16241578750190621 



>▼— 



mean pro^rtional between two given numbers 
It of their product. 
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28. I^nd a mean proportional between 4 and 36 ; 42} 
and 4; 16 and 9; 52^^^ and 12; 7 and 135; 2'16 and -75. 

NoTB 2. The side of a square equal in area to any given 
Borface is the square root of the given area. 

29. The area of a circle is *7854 ; required the side of a 
square equal in area thereto. 

30. A gentleman has a fish-pond, in the fovm of a 
triangle, containing 480 perches; he wishes another of 
equal area, in the form of a square ; required its side. 

31. A plantation of an irregular form, contains 6400 
perches, another of a square form is wanted 3 times as 
large ; required the length of its side. 

32. A clergyman^s glebe consists of 4 fields ; the first 
contains 2 acres 3 roods 4 per. ; 2d, 3 ac. 1 ro. 20 per. ; 
3d, 1 ac. 15 per. ; 4th, 4 ac. 3 ro. 24 per. ; he wishes a 
square field in exchange, equal in area to all the four ; 
required the length of its side. 

33. A gentleman has 2 fields ; the Ist contains 7 acres 
2 roods 8 per. ; the 2d, 5 acres 2 roods 24 per. ; he 
wishes to exchange them for a square field of inferior qua- 
lity, but one-half lareer ; find the side of the square. 

34. In a square pmntation, containing 74529 trees, the 
trees are 18 teet distant ; required the length of the side. 

35. There are 2 circular walks in a gentleman^s pleasure- 
ground ; the diameter of the one is 60 yards, and the other 
is 5 times as large ; required its diameter. 

NoTB 3. Ciicles are to each other as the squares of their 
diameters. 

36. A maltster has a kiln 20 feet in diameter, which is 
too little by seven-fifths for his business; what is the 
diameter of one which will suit his purpose ? 

37. The pavins of a circular space 50 feet in diameter 
costs £74, 16s. 8d. ; what will the paving of another, 120 
feet in diameter, cost ? 

38. I planted 6512490 trees in a grove, whose length 
was 10 tunes its breadth ; required the number of trees in 
its length and breadth. 

39. A gentleman has 2 elliptical ponds ; the area of the 
one is 3 acres, 2 roods, — ^the other 1 acre, 2 roods, 20 per. ; 
he wishes a square canal 3 times as large as both ; required 
the length of its side. 
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Note 4. In a right-angled triangle, the square of the hypo- 
thenuse, or longest side, is equal to the sum of the squares of 
the other two sides. 

40. The three sides of a right-angled triangle are 3, 4, 
and 5, any two of them being given ; required the other. 

41. The length of a line stretched from the top of a 
steeple to a station 250 feet from its base, was found to 
measure 330 feet ; find the height of the steeple. 

42. Standing on the side of a river, I found that a line 
stretched from the top of a precipice, rising perpendicu- 
larly 449 feet on the other side, measured 585 feet ; re- 
quired the breadth of the river. 

43. The wall of a fortification is 248 feet high, tbe 
breadth of a ditch surrounding it is 224 feet ; required the 
length of a scaling-ladder that will reach from the farther 
side of the ditch to the top of the wall. 

44. Two men travelled from the same place, the one 
north 25 miles per day, the other west 32 miles ; how far 
were they distant after travelling 5 days ? 

45. In a straight line between 2 trees stands a statue, 
that part of it which is level with the foot of the trees is 
just 90 feet from the top of each ; the one tree is 54 feet, 
the other 60 ft. high ; find the distance between the trees. 

46. Arrange 39605 men, so that the number in front 
may be 5 times the number in the side. 

47. The wages of a certain number of men amount to 
£7776, at 3s. 4d. a-day ; they worked as many days as 
there were men employed; how many men were there, 
and how much did each receive ? 

48. The side of a square is 30 ft. ; what is its diagonal? 

49. The diameter of the base of a cone is 24 ft., and its 
slant height is 25 ft. ; required the perpendicular height 
of the cone. 

50. What are the length and breadth of an oblong 5 times 
as long as it is broad, whose area is 4 acres ? 



EXTBACTION OP THE CUBE EOOT. 

Rule 1. Divide the given number into periods of three 
" -'Mres each, beginning at the place of units. 
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2. Find the greatest cube in the left-hand period, place 
its root on the right, and take its cube from that period ; 
then to the remainder annex the second period for a 
dividend. 

3. Multiply the square of the figure in the root by 300 
for a partial divisor, and divide the dividend by it for 
the next (trial) figure of the root. To the former figure 
of the root add its double, and to the sum annex the 
trial-figure ; then multiply by this fi^e, and place the 
product below the divisor. Multiply tne sum of these two 
by the trial-figure, then subtract the product from the 
dividend, and to the remainder annex another period for a 
new dividend ; if the product is greater than the dividend, 
a less trial-figure must be taken, and used as before. 

4. Below the complete divisor set the square of the 
figure last placed in the root ; add it and the two lines 
above it, and to the sum annex two ciphers for a new 
partial divisor. 

5. With this divisor find another figure and place it in 
the root ; to the number on the right that was multiplied 
by the last figure add the double of that figure, and to the 
smn annex the new trial-figure ; next multiply it by the 
trial-figure, and place the product under the divisor, then 
proceed as before. 

Ex.— Find the cube root of 78567733187. Ans. 4283. 

78567733187 (4288 cube root 



4« X 300 = 4800 64 


8 


122 X 2 = 244\ ) 14667 


122 X2 


6044 V X 2 = 10088 


4 


4) )447ir733 


1268X8 


529200 


16 


1268 X 8 = 10144) 


12843 X 3 


539844 >• X 8 = 4314752 




Ri } 




54955200 ) 164981187 




12843x3 = 38529 




54993729X3= 164981187 





Non. The root may be carried on decimally by annexing 
periods o( three ciphers to each remainder. 
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Required the Cube Roots of, 



10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 



484846678016 

6784 

7835-8748 

3* 7 

•000000091125 

784-67341688 

70846 

00091855946728 



9 16 196 1 7S1 
7^T> TT¥> llJff 

19. 27081892656918127 



1. 15625 

2. 21024576 

3. 52734375 

4. 490982336369 
6. 1371737997260631 

6. 67459354004042485129 

7. 219365327791 

8. 344237608531512161929 

9. -041063625 
Note 1. The side of a cube equal in solidity to any given 

solid, is the cube root of its solid content. 

20. The solidity of a sphere is 11390-625 ; required the 
lineal side of a cube of equal solidity. 

Note 2. Similar solids are to each other as the cubes of 
their diameters, sides, etc. 

21. The lineal side of a cubic piece of marble measured 
36 feet ; required the side of a piece 6^ times as large. 

22. A mound of earth is 660 ft. long, 120 ft. broad, and 
208 ft. deep ; required the side of a cubic one equal to it. 

23. If a globe of 8 inches diameter weighs 18 lb. ; what 
will be the diameter of another weighing 162 lb. ? 

24. The length of a rectangular cistern is 4 feet, breadth 
3 feet 4 inches, and depth 30 inches ; required the dimen- 
sions of another three times as large. 

25. A ball, 12 inches in diameter, weighs 30 lb. ; what 
will a ball weigh whose diameter is 28 inches ? 

26. A ball, 16 inches in diameter, weighs 56 lb. ; what will 
be the diameter of another, which weighs 12 times as much? 

27. The length of a stone is 8 feet, its breadth 6 feet, 
and its thickness 4 feet; what are the dimensions of another 
10 times as large, and also the side of a cube equal to both? 

Higher Roots. — The fourth root of a number is obtained by 
two extractions of the square root ; the aiosth root by taking 
the square root, and then the cube root of the result, and so on. 



EXTRACTION OF ANY ROOT. 

Rule 1. Divide the given number into periods of as 
many figures as there are units in the name of the root. 
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2. Find the power nearest to the left - hand period, 
whether greater or less than it, and take the dif^rence 
between it and the given niunber, reckoning it all decimals 
except the first period, then multiply it by the root of the 
assumed power for a dividend. 

3. Add (me-halfoi the difference to the given number if 
it be less than the assmned power, otherwise subtract, and 
multiply the sum or remainder bv the name of the root 
lessened by 1 ; the product added to the assumed power 
is a divisor, by which divide the dividend, for the differ- 
ence between the root found and that required, nearly. 

4. The root may be found still more accurately by 
repeating the operation, using the root now found and 
its power. 

Ex.— Required the 4th root of 2. Ans. 1189208. 

The nearest root is 1*2, of which the 4th power is 2*0736, 
the assumed power. 

2)'0736 2*0736 assumed power. 



•0368 


20000 


2*0000 


•0736 X 1-2 


2*0368 X 3 


8*184) -08832 ( -010792 


6*1104 


64800 1*189208 root. 


2*0736 


75120 



8*184 14640 

Repeating the operation, and using 1*189208 for the assumed 
root, and its 4th power 2*000006, for the assumed power, the 
next correction is *0000008919043277 ; which, subtracted from 
the root found, gives 1*1892071080956723, etc., for a nearer 
approximation, and so on. 

Required the 

1. 4th root of 97*41. 9. 6th root of 5. 

2. 5th root of 3. 

3. 5th root of 33554432. 

4. 4th root of 5308416. 

5. 3d root of 7864. 

6. 6th root of 21036*8. 

7. 4th root of 7. 



10. 3d root of -000486613 

11. 6th root of 19110297. 

12. 5th root of 10. 

13. 7th root of i- 

14. 6th root of /,. 

15. 7th root of 19. 



8! 6th root of 9.* I 16. 6th root of 43*375 
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SERIES OR PROGRESSIONS. 

An Arithmetical Proffression, or Equidifferent Series, is a rank 
of numbers, uniformly increasing or decreasing, by the con- 
stant addition or subtraction of some numl^r called the 
common diferenee; thus, 1, 2, 3, 4, 5, is an increasing arith- 
metical .series, whose common difference is 1 ; and 10, 8, 6, 
4, 2, is & decreasing A. P., whose common difference is 2. 

A Geometrical Progression, or Equirational Series, is a rank 
of numbers, uniformly increasing or decreasing, by a constant 
multiplier called the common ratio; thus, 1, 2, 4, 8, is an in- 
creasmg geometrical series, whose common ratio is 2 ; and 27, 
9, 3, 1, is a decreasing G. P., whose common ratio is ^. 

The first and last terms of a series are called the extremes, 
and the other terms the means. 



ABITHMETICAL PBOGBESSION. 

Of the two extremes, common difference, number of terms, 
and sum of the series, any three being given, the other two 
may be found. 

Theorem. The sum of the extremes is equal to the sum of 
any two means equally distant from them ; and the double of 
any term is equal to the sum of any two terms equidistant 
from it on each side. 

Problem I. Given the extremes and number of terms, 
to find the common difference and sum of the series. 

Rule. Divide the difference of the extremes by one 
less than the number of terms for the com. diff. ; and 
multiply the sum of the extremes by half the number of 
terms for the sum of the series. 

Ex. — ^The extremes in an A. P. are 2 and 24, and the 
number of terms 12 ; find the common difference and sum 
of the series. Ams. 2 and 156. 

Here, (24 — 2) -J- n2 — 1) = 22 -f- 11 = 2, conmion difference. 
And, (24 + 2) X (12 4- 2) = 26 X 6 = 166, sum of the series. 

1. Given the extremes 12 and 42, and the number of 
terms 11 ; required the common difference, and the sum 
of the series. 
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2. A person owed a certain sum, which he paid in 13 
different payments, in arithmetical progression ; the first 
payment was 3s., the last £2, lis. ; how much did each pay- 
ment exceed the former, and how much did he owe in all ? 

3. A farmer bought 100 sheep, and gave for the first is., 
and for the last £19, 17s. ; what did he give for the whole, 
and how much did the price of any one exceed that of the 
preceding ? 

Prob. n. Given the extremes and common difference, 
to find the number of terms and sum of the series. 

Rule. Divide the difference of the extremes by the 
common difference, and add one to the quotient for the 
somber of terms ; find the sum by Prob. I. 

Ex. — ^The extremes of an A. P. are 3 and 79, and the 
com. diff. 4 ; find the number of terms and sum of the 
series. Ams. 20 and 820. 

Here, (79 — 3) -r 4(+ 1) = (76 — 4) + 1 = 19+ 1 = 20, 
number of terms. 
And, (79 + 3) X 10 = 82 X 10 = 820, sum of the series. 

4. Given the extremes 7 and 103, and the com. diff. 4 ; 
required the number of terms and sum of the series. 

5. A nurseryman planted a number of firs in the form 
of an isosceles triangle ; he put one plant in the first row, 
3 in the second, and so on in A. P. ; the last row contained 
61 plants ; how many rows and plants were there ? 

6. A person meeting with a number of poor people, gave 
the first 2d., the second 5d., and so on in A. P. until the 
last, to whom he gave 2s. 8d. ; required the number of 
poor people, and how much they received in all. 

7. A person travelling from one city to another, went 6 
miles the first day, 9 the second, and so on in A. P. ; his 
last day's journey was 60 miles ; required the number of 
days he travelled, and the distance between the cities. 

Prob. III. Given the common difference, number of 
terms, and sum of the series, to find the extremes. 

EuLE. Divide the sum of the series bv the number of 
terms ; also multiply half the com. diff. by one less than 
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the nnmber of terms ; then take the sum and difference of 
the results, for the greaier and Uss extreme. 

Ex. — ^The number of terms of an A. P. is 16, the com. 
diff. 5, and the sum of the series 630 ; what are the ex- 
tremes? Ans. 77and7. 

Here, (630 -r- 15) ±(2^ X 14) = 42 ±36 = 77 and 7, extremes. 

8. Given the number of terms 9, the com. diff. 2, and 
the sum of the series 135 ; required the extremes. 

9. A person discharged a debt of £210, 12s. in a year, 
by paying every week Ss. more than he did the preceding; 
find the hrst and last payments. 

10. A courier by increasing his day's journey 3 miles 
every day, travels 345 miles in 15 days ; required his first 
and last Say's journey, 

11. A horse-dealer buys 10 horses for £110, the differ- 
ence of their prices is £2 ; what did the first and last cost ? 

Prob. IV. Given either of the extremes, the common 
difference, and number of terms, to find the rest. 

Rule. Multiply the common diff. by one less than the 
number of terms ; the product, added to the less extreme, 
gives the greater, or, subtracted from the greater, gives 
the less extreme : find the sum of the series by Prob. I. 

Ex. — ^The greater extreme of an A. P. is 104, the com. 
diff. 5, and number of terms 21 ; required the less extreme 
and the sum of the series. Ans. 4 and 1134. 

Here, 104 — (6 X 20) = 104 — 100 = 4, first term. 
And, (4 + 104) X 21 -f- 2 =z 108 X 10^ = 1134, sum of scries. 

12. Given the less extreme 12, com. diff. 3, and number 
of terms 1 1 ; find the greater extreme, and sum of the series. 

13. Given the greater extreme 123, com. diff. 5, and no. 
of terms 24 ; find the less extreme, and sum of the series. 

14. A sum of money was divided among 12 persons, whose 
shares were in A. P. ; the first received 3s., the second 7s., 
and so on : find the sum divided, and the share of the last. 

15. A traveller accomplished a journey in 16 days, by 
travelling each day 3 miles more than the preceding ; he 
travelled 49 miles the last day : how many miles did he 
travel the first day, and what was the length of the journey? 
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GEOMETRICAL PROGRESSION. 

Theorem. The product of two terms is equal to that of any 
two equidistant m>m them ; and the square of any term fs 
equal to the product of any two equidistant from it. 

Fbobleh I. Given the first term, ratio, and number 
of terms, to find any term. 

Rule. Raise the ratio to a power less by unity than the 
number of the required term, then multiply that power by 
the first term. 

Ex. — Given the first term of a G. P. 4, and ratio 2 ; to 
find the 7th term. Ans. 256. 

Here, 4 X 2< = 4 X 64 = 256, the 7th term. 

1. Given the first term of a G. P. 3, and the ratio 2 ; 
to find the 8th terra. 

2. Given the first terra 5, and ratio 3 ; to find the 6th. 

3. Find the 5th and 8th terms of the series 2, 6, 18, 54, etc. 

4. Find the 6th and 10th terms of the series ^, |, |, etc. 

5. Find the 3d and 5th terms of the series '2, '02, *002, etc. 

6. A merchant bought 12 yards of cloth for the price of 
the last yard, reckoning Id. K)r the first, 2d. for the second, 
and so on in G. P. ; how much did he pay ? 

7. A farmer bought 15 oxen for the price of the 10th, 
reckoning 2d. for the first, fid. for the second, etc. ; how 
much did he give, on an average, for each? 

Fbob. II. Given the first term, the ratio, and number of 
terms, to find the sum of the series. 

Rule. Raise the ratio to that power whose index denotes 
the number of terras, and multiply the difference between 
this and uniiy by the first term, then divide the product 
by cne less than the ratio. 

Ex. — ^Find the sum of 8 terms of the G. P. 2, 4, 8, etc. 

Here, the ratio is 2, hence, (2« — 1) X 2 -f- (2— 1) = 265 X 
2 =610, the sum of the series. 

8. Given the first term of a G. P. unityj the ratio 3, and 
number of terms 8 ; required the sum of the series. 

9. Find the sum of 7 terms of the series, 5, 10, 20, 40, etc. 
10. Find the sum of 6 terms of the series, i, xV» »V> ^' 
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11. What debt will be discbarged in a year by monthly 
payments, of which the first is 5s., the second 10s., the 
third 20s., and so on? 

12. A gentleman, who had a daughter married on New- 
year*s-day, gave her husband towards her portion 48., 
promising to triple that sum on the first day of the nine 
succeeding months; what was his daughter's portion? 

Prob. III. Given the first term, and the ratio in a de- 
creasing Gr. P., to find the sum of the series ad infimtum. 

Rule. Divide the square of the first term, by the differ- 
ence between the first and second terms. 

Ex. — Find the sum of the infinite series, J, ^, ,\y, etc. 

Here, (i)« H- (i — tV) = 1*1 -^ i^« = »*J X Y = !» Slim. 

13. Required the sum of the G. P. ^% -{• xJ^ + ixku} 
etc., ad infinitum. 

14. Required the sum of j^ + 4 + vn etc., ad infimium. 

15. If a ball be discharged by a force which carries it 
10 miles in the Ist minute, 9 miles in the 2d minute, and 
so on for ever ; what distance would it traverse ? 

16. If a body moves j\f of a mile in the first second, 
y^ in the second, jjpcxf ^ ^^^ third, and so on for ever ; 
how far will it go ? 

17. Find the value of the circulating decimal, *999, etc. 

18. Find the value of the circulating decimal, *444, etc. 

19. Find the value of the repeating decimal, *633, etc. 

20. Find the value of the repeating decimal, *5833, etc. 



PERMUTATIONS AND COMBINATIONS. 

Permutations of things are the different orders in which 
they can be arranged, when taken singly, or two and two 
together, three and three together, etc. 

Combinations of things are the different groups which 
can be formed from them, when taken singly, two and 
two together, three and three together, etc. 

Problem I. To find the number of permutations that 
can be made of any number of things all different from 
each other. 
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Rule. Mnltlpl^r all the terms of the natural series of 
numbers, from uniiy np to the given nmnber of things. 

Ex. — ^In how many ways could 7 persons be seated at 
table ? Ans. 5040 ways. 

Here, 1.2.8.4.5.6.7 = 5040 ways. 

1. How many changes can be rung on 24 bells? 

2. How many permutations can be made of the 9 digits ? 

3. How many permutations can be made of the letters 
in the word auUwrizedf 

4. How many days can a company of 12 persons sit in 
a different position round a taole at dinner, and what 
would the whole expense be, at 32s. 6d. for each dinner ? 

Frob. n. To find how many permutations can be made 
ai any number of things, of which there are several of one 
sort, and several of another, etc. 

BuLE. Divide the product of the natural series from 
unity up to the whole number of things, by the product of 
unity up to the number of the first sort, multiplied by that 
of unity up to the number of the second sort, etc. 

Ex. — ^How many permutations can be made of the 
letters in the word Mathematics f Ans. 4989600 permut. 

Here, there are 1 1 letters in all, of which 2 are m% 2 are 

a' 8, and 2 are f », hence ^'^ ^'^g x i .'2 x 1^2^^'^^ = 39916800 
-7- 8 = 4989600 permutations. 

5. How many permutations c^n be made of the letters 
in the word LammermuirhUls f 

6. How many permutations can be m^de of the letters 
in the word beginning ? 

7. How many permutations can be made of 3 apples, 3 
oranges, and 3 plums ? 

8. How many numbers can be made of the following 
figures, 97387793988 ? 

Pbob. hi. To find the number of permutations that 
can be made of a number of things all different, when 
taken 2, 3, 4, etc., at a time. 

Rule. Multiply together as many terms of a series, 
beginning with the number of things and decreasing by 
ttn%, as there are quantities to be taken at a time. 
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Ex. — How many pennntations can be made of 10 thinCT 
all different, when tfULen 4 and 4 together? Ans. 5040. 

Here, 10X9X8X7 = 5040 permatationg. 

9. How many changes can be made by taking 3 and 
also 5 digits out of the nine ? 

10. How many changes can be rang with 5 bells out of 
12; 6 out of 8; 8 out of 9? 

11. How many permutations can be made with 2 letters 
out of those in the word authorized f 

12. How many changes can be made with 5 letters out 
of the 26 which compose the alphabet ? 

Prob. IV. To find the number of combinations which 
can be made of any number of things all different by taking 
any number at a time. 

Rule. Divide the product of a series beginning with 
the number of things and decreasing by uniiy to the 
number to be taken together, by that of the natural series 
from unity up to the same numoer. 

Ex. — How many different signals can be made by 12 
flags, which can be hoisted 3 at a time, over each other? 

13. How many combinations can be made of 8 letters 
out of 12, 9 out of 15, and 10 out of 21 ? 

14. In how many different ways can a guard of 6 men 
be taken out of a regiment of 900 men ? 

15. How many deals may a person play at the game of 
whist without holding the same cards twice ; a pack con- 
taining 52 cards, and a hand 13? 

16. A general requested, as a reward for his seirices, a 
farthing for every file of 10 men which could be taken out 
of a company of 100; how much does this amount to? 

Prob. V. To find the number of combinations which 
can be made of any number of different thin^ when taken 
by two*s, three^s, n)ur*s, etc., up to the number of things. 

Rule. From that power of 2, which is denoted by the 
number of things, subtract the number increased by unity. 
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Ex. — How many dififerent sum8 may be formed with a 
gumea, a sovereign, a crown, a florin, and a shilling, taken 
by two^s, three^s, etc. ? Ans. 26 sums. 

Here, 2« — (6 + 1) = 32 — 6 = 26 sums. 

17. Beqnired all the combinations that can be made of 
the nine digits, taking them by two*s, three*s, etc., up to 9. 

18. Required all the combmations that can be made of 
the 26 letters of the alphabet, when taken two by two, 
three by three, etc., up to 26. 

19. Keqnired all the combinations, or conjunctions, that 
can be made by the 7 moons of Saturn, when taken by 
two*s, three^s, etc., up to 7. 

20. Required aU the combinations that can be made of 
52 cards, taking them by two*s, three*s, etc., up to 52. 

Fbob. VI. To find aU the permutations and combina- 
tions that can be made of any number of different thmgs 
when taken by two^s, three^s, etc., at a time, up to the 
given number. 

Rttle. Raise the given number to such a power as is 
denoted by the number itself, and multiply the result 
minus one, by the number of things ; then divide this pro- 
duct by the given number, minus one, 

£x. — ^Required all the permutations and combinations 
which can be made of four things when taken by two's, 
three's, up to 4. Ans. 340. 

Hero, (4* — 1) X 4 -f- (4—1) = 266 X4 4- 3 = 340. 

21. Required all the permutations and combinations 
which can be made of the Ave vowels, when taken by v 
two's, three's, etc., at a time, up to five. 

22. Required all the permutations and combinations 
which can be made of the 9 digits, when taken by two's, 
three's, etc., up to 9. 

23. Required all the permutations and combinations 
which can be made of the 21 consonants of the alphabet, 
taking them two bv two, three by three, etc., up to 21. 

24. Required au the permutations and combinations 
which can be made of a suit of 13 cards, taking them by 
two's, three's, etc., up to 13. 
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Prob. Vli. To find the number of combinations which 
can be formed of several sets of things, each containing a 
certain number of things, by taking one from each set to 
form a combination. 

Rule. Multiply the number of things in each set con- 
tinually together. 

Ex. — ^In one company are 7 men, in another are 8 men, 
in a third are 12 men, and in a fourth are 15 men ; in how 
many ways may 4 men be chosen, one out of each com- 
pany? Ans. 10080. 
Here, 7 X 8 X 12 X 15 = 10080 ways. 

25. In how many ways can the four suits of cards be 
taken 4 at a time ? 

26. How many changes are there in throwing 5 dice ? 

27. There are three parties of card-players, each con- 
sisting of 11 persons; in how many ways can 11 of them 
be chosen, one out of each ? 

28. There are 7 parties of whist-players, each consisting 
of 4 persons ; in how many ways can they be changed ? 



COMPOUND INTEREST 

Is an allowance not only for the use of the sum borrowed, 
but also for the use of the interest after it becomes due. 

Case I. Given the principal, rate, and time, to find the 
amount, and the interest. 

Rule 1. Find the interest for the first payment, and add 
it to the principal, then find the interest of the sum for the 
next payment, and add it to that sum, and so on. 

2. Find the amount of £1 for the first payment, and 
raise it to the power denoted by the number of payments ; 
multiply this power by the principal for the amount: 
from this result subtract the principal for the interest. 

The amount of £1 for five years at 4 p. c. when the interest 
is payable yearly, is (1*04)*; when payable half yearly, 
(1*02)1 ; when payable quarterly, (1*01)*«. 

Ex. — ^Find the amount of £500 for 7 years, at 4 per cent, 
per annum, compound interest. Ans. £657, 19s. 3|d. 
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Here, (l-04)» X 600 = by Table I., p. 172, £1-31693 X 600 
= £657*966 = £657, 19s. 3|d. amount; and £657, 19s. 3id. 
— £500 =: £157, 19s. Sjd. interest. 

1 . Required the amount of £400 for 3 years, at 5 p. cent. 

2. Required the amount of £640 for 4 years, at 3 p. cent. 

3. Required the amount of £800 for 5 years, at 4 p. cent. 

4. Required the amount of £800 for 5 years, at 4 p. cent., 
the interest i>ayable half-yearly, and also quarterly. 

5. What is the compound mterest of £500 for 6 years, 
at 3 per cent., payable yearly? 

6. Find the compound interest of £450 for 5 years, at 
6 per cent., the interest payable half-yearly. 

7. What is the compound interest of £725 for 3 years, 
at 4 per cent., the interest payable quarterly ? 

8. Required the compound interest of £840 for 2 years, 
at 3 per cent., the interest payable three times a-year. 

Case n. Given the amount, rate, and time, to find the 
principal, or present worth. 

Rule. Divide the given sum by the amount of £1 for 
the given time and rate per cent, as found by Case I. 

Ex. — Find the present value of £700 due 7 years hence, 
at 4 per cent, per annum comp. int. Ans. £531, 18s. lOd. 

Here, £700 -f- (l-04)» = £700 -r- 1-31593 = £631, 18s. lOd. ; 
or, by Table II., £-759918 X 700 = £531-9426 = £531, 18s. lOd. 

9. What is the present value of £840 due 8 years hence, 
at 3 per cent, per annum, compound interest ? 

10. Find the present value of £210 due 10 years hence, 
at 5 per cent, per annum, compound interest. 

11. What principal will amount to £350 in 10 years at 
4 per cent, per annum, compound interest ? 

12. What sum wiU amount to £300 in 7 years, at 2} 
per cent, per annum, compound interest ? 

13. What principal put to interest for 5 years, at 5 per 
cent., will amount to £1280, lOs. 6d. ? 

14. What principal will amount to £1260 in 10 years, 
at 4i per cent. ? 

15. What principal will amount to £1000 in 4 years, at 
4 per cent, per annum, the interest payable half-yearly ? 

16. What principal will amount to £850 in 2) years, at 
3 per cent, per annum, the interest payable quarterly ? 

i2 
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Case m. To find the interest on bonds or bills when 
payments are made at long intervals. 

Rule. Add the interest dae at the times of payment to 
the principal, and from that amount deduct the payment. 

Ex. — Borrowed on bond at 4| per cent., £900 on Jan. 
1, 1876, and paid £350 on Mar. 11, 1877 ; £300 on June 
12, 1878, and the balance on Nov. 15, 1879 ; what was 
then due? Ans. £353, 5s. 

Jan. 1, 1876. Borrowed at 4^ p. c, . £900-000 

Interest for 434 days, 48156 

Amount, 948*156 
Mar. 11, 1877. Paid in part, . . . 350-000 

Balance, 598*156 
Interest for 458 days, 33*776 

Amount, 631*932 
June 12, 1878. Paid in part, . . . 300*000 

Balance, 331*932 
Interest for 521 days, 21*821 

Amount, 353*253 
Not. 15, 1879. Paid in full, . . . 353*253 

17. Lent on bond, June 1, 1874, the sum of £750, at 5 
per cent. ; of which I received, Oct. 8, 1875, £180; Jan. 
1, 1877, £360 ; and the balance Aug. 14, 1878 ; how much 
did I then receive, interest at 5 per cent. ? 

18. Borrowed on bond, March 18, 1877, £600; of which 
I paid, Julv 27, 1878, £260; Nov. 17, 1879, £225; Feb. 
24, 1880, £175 ; the balance is to be paid May 30, 1881; 
how much will it amount to at 4^ per cent. ? 

19. Lent to A. B. on bond, Jan. 1, 1875, £1000; of 
which I received. May 25, 1876, £400 ; Sept. 3, 1877, 
£350; and the balance, Feb. 24, 1879; how much did I 
then receive, interest at 4f per cent. ? 



ANNUITIES. 

An annuity is a periodical income payable at equal inter- 
vals of time, as yearly, half-yearly, quarterly. 

Annuities are called certain when the time of their continu- 
ance is fixed, contingent when the time of their continuance 
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depends upon the probabilities of the duration of human life ; 
when an annuity is to continue for ever, it is called a^er- 
petuity. When an annuity is payable immediately, it is said 
to be in possession^ but when the payment is not to commence 
ontil some fixed period has elapsed, or until the death of 
a certain person, the annuity is said to be reversionary or 
deferred. 

The amount of an annuity is the sum of all the single pay- 
ments, each improved at compound interest from the time of 
its becoming due until the whole is paid. 

The present v€Uue of an annuity is the sum, which at com- 
pound interest should be presently paid for it. 

NoTX. In calculating the value of an annuity, the first pay- 
ment is always considered to be made at the' end of the fii-st 
period tram the time of the valuation. 



ANNUITIES CERTAIN. 

Problem I. To find the amount of an annuity, time 
and rate of interest being given. 

KuLE. Find the sum of a geometrical series of the same 
namber of terms as the number of payments, the first 
term being uni^y, and the ratio the amount of £1 for the first 
payment ; then multiply this result by the given annuity. 

Ex. — Find the amount of an annuity of £50, payable 
yearly for 5 years, at 4 per cent, per annum comp. int. 

Here, (l-04)» — l)-f--04 X50 = £5-41632 X 60 = £270-816, 
amount ; or, by Table III., £5*4163 X 50 = £270*815, amount 
nearly the same as before. 

1. What is the amount of an annuity of £40, payable 
yearly for 4 years, at 4 p. c. per an. comp. int. ? 

2. What will an annuity of £20, payable half-yearly, 
amount to in 4 years, interest at 4 per cent. ? 

3. WTiat will an annuity of £10, payable quarterly, 
amount to in 4 years, at 4 per cent. ? 

4. What will an annuity of £60 per annum amount to 
m 10 years, at 5 per cent. ? 

Prob. n. To find the present worth of an annuity, 
time and rate of interest being given. 

Rule. Find, by last Prob., the amount of the annuity 
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for the given time and rate, then find the present worth 
of this result (by Case II., Compound Interest), as a som 
due at the end of the given time. 

Ex. — Find the present value of an annuity of £60, pay- 
able yearly for 7 years, at 6 per cent, per annum. 

Here, amt of £1 for 7 ye., at 5 p. c. is (l-05)» = £1-40710 ; 
amt. of £1 per an. for 7 years at 5 p. c. = ((1*06)» — 1) -t- '05 
= £8-1420; then, (£8*1420 -H 1-4071) X 60 = £5-7864 X 60 
= £347-184 present value; or, by Table IV., £6-7864 x 60 = 
£347-184 present value as above. 

5. Required the present worth of an annuity of £100 
per annum, to be continued 5 years, interest at 5 per cent. 

6. Required the present worth of an annuity of £40 per 
annum, to be continued 20 years, interest at 4 per cent. 

7. Required the present worth of an annuity of £80, 
payable half-yearly, for 6 years, at 4 per cent, per annum. 

8. Required the present value of an annuity of £30, 
payable quarterly, for 5 years, at 3 per cent, per annum. 

Prob. in. To find the present worth of an annuity, or 
the yearly rent of a freehold estate in reversioriy time and 
rate of interest being given. 

Rule. Find the present worth of the annuity, for the 
time of its continuance ; then find the present worth of 
this result for the time which must elapse before the com- 
mencement of the annuity. 

Ex. — Find the present value of an annuity of £90 a- 
year, to commence 4 years hence, and continue 20 years, 
mterest at 4 per cent per annum. Ans. £1045, ICis. 7d. 

Here, present value of £1 per annum for 20 years, at 4 p. c. by 
Tab. IV. = £13*5903 ; and present value of £1 for 4 years, at 4 
p. c, by Tab. II. = £-854804 ; then £13 5903 X -854804 X 90 
= £1045*530, present value. 

9. What is the present worth of an annuity of £80, to 
commence 5 years hence, and to continue 21 years, interest 
at 5 per cent, per annum? 

10. The reversion of a freehold estate of £500 per 
annum, to continue 20 years, and to commence 10 years 
hence, is to be sold ; what is it worth, allowing the pur- 
o.haser 5 per cent, per annum for his money ? 
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11. The reTersion of a lease of £100. per annum to con- 
tinne 10 years, but not to commence till the end of 6 years, 
is to be sold ; what is its present worth, interest at 4 per 
cent, per annum? 

12. What is the present worth of an annuity of £50, 
which commences 12 years hence, and continues 15 years, 
interest at 3 per cent, per annum ? 

Prob. IV. To find the present worth of a perpetuity, 
the rate of interest being given. 

Rule. Divide the perpetuity by the interest of £1 for a 
year. 

Ex. — ^Find the present value of a perpetuity of £76 
a-year, interest at 4 per cent, per annum. Ans. £1875. 

Here, £75 -r- '(H = £1875, present value. 

13. Required the present worth of a perpetuity of £250 
a-year, interest at 5 per cent, per annum. 

14. Required the present value of a freehold estate of 
£500 yearly rent, to continue for ever, interest at 4 p. cent. 

15. What is the present worth of a perpetuity of £1200 
a-year, payable quarterly, int. at 4} per cent, per annum? 

16. Required the present value of a freehold estate of 
£6000 a-vear, to continue for ever, the rent being payable 
half-yearly, interest at 5 per cent, per annum. 

Prob. V . To find the yearly income, the present value of 
a perpetuity and the rate of interest being given. 

Rule. Multiply the present value by the interest of £1 
for a year. 

Ex. — ^A freehold estate was purchased for £4000 ; what 
ought the yearly rent to be, interest at 4 per cent. ? 

Here, £4000 X '04 = £160, yearly rent 

17. A freehold estate was purchased for £5000 ; what 
ought the yearly rent to be, interest at 5 per cent. ? 

18. Purchased a perpetual annuity for £1000; what 
ought the annuity to be yearly, interest at 4 J per cent. ? 

19. What is the annual rent of a freehold estate which 
cost £2000, reckoning interest at 5 per cent. ? 

20. What yearly annuity, to continue for ever, can be 
purchased for £2500, reckoning interest at 4 per cent. ? 
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Pros. YI. To. find the rate of interest, the present 
worth and yearly income of any perpetuity being given. 

Rule. Multiply the yearly income by 100, and divide 
the product by the present worth. 

Ex. — Paid £4500 for an estate which yields £135 annu- 
ally ; what is the rate of interest ? Ans. 3 per cent. 

Here, £135 X 100 -i- 4500 = 3 per cent. 

21. Paid £4166}) for a freehold estate, which yields 
£250 yearly rent ; what rate of interest am I allowed ? 

22. Paid £1000 for a perpetual annuity of £60 a-year ; 
what rate of interest am I allowed for my money ? 

23. Paid £25000 for a freehold estate, which yields 
£1000 yearly rent; what rate of interest do I obtain? 

24. What rate of interest do I obtain by purchasing a 
perpetual annuity of £500 a-year for £12000 ? 

Prob. VII. To find the annual rent, the present worth 
and time in which a freehold estate ought to clear itself 
being given. 

Rule. Divide the present worth by the given time. 

Ex.— Purchased a freehold estate for £10000; what 
should the annual rent be, to clear itself in 20 years ? 

Here, £10000 -r- 20 = £500, yearly rent. 

25. Purchased a freehold estate for £25000; what should 
the annual rent be, to clear itself in 15 years ? 

26. Purchased a freehold estate for £12000; what should 
the yearly rent be, to clear itself in 20 years ? 

27. Purchased a freehold estate for £8176, 18s. 9d.; 
what should the annual rent be, to clear itself in 18 years? 

28. Purchased a freehold estate for £15896, lis. 8d.; 
what should the annual rent be, to clear itself in 16 years? 

Pros. VIII. To find the time in which a freehold estate 
will clear itself, the present worth and annual rent being 
given. 

Rule. Divide the present worth by the annual rent. 

Ex. — The yearly rent of an estate, which cost £10000, 
is £500 ; in what tmie will it clear itself? Ans. 20 years. 

Here, 10000 -r- 500 = 20 years. 
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29. The aonnal rent of a freehold estate, which cost 
£25000, is £1666|; in what time will it clear itself? 

30. The annual rent of a freehold estate, which cost 
£8000, is £500 ; in what time will it clear itself? 

31. The annual rent of a freehold estate, which cost 
£12000, is £666| ; in what time will it clear itself? 

32. The annual rent of a freehold estate, which cost 
£20000, is £1500 ; in what time will it clear itself? 

pROB. IX. To find the rate of interest, the time in 
which a freehold estate clears itself being given. 

HuLE. Divide the time plus one by the time ; the result 
is the amount of £1 for one year. 

Ex. — A freehold estate is bought at 14 years* purchase ; 
Vhat is the rate of interest ? Ans. 1\ per cent. 

Here, 15 -f- 14 = £1*0714285", t.<., 7 j per cent. 

33. A freehold estate is bought at 20 years' purchase ; 
what rate of interest does the purchaser receive r 

34. A freehold estate is sold at 15 years* purchase ; 
what interest does the purchaser receive ? 

35. A freehold estate is sold at 18^ years* purchase ; 
what rate of interest is allowed to the purchaser ? 

36. A freehold estate is sold at 12} years* purchase; 
what rate of interest does the purchaser obtain ? 

Phob. X. To find at how many years* purchase a free- 
hold estate is bought, the rate of interest which the pur- 
chaser receives bemg given. 

Rule. Divide unity by the interest of £1 for a year. 

Ex. — At how many years* purchase should an estate be 
bought that the buyer may receive 3| per cent. ? 

Here, 1 -=- -035 = 28| years. 

37. At how many years* purchase must an estate be 
bought that the purchaser may receive 5 per cent. ? 

38. At how many years* purchase must a freehold estate 
be bought that the purchaser may receive 4^ per cent. ? 

39. In what time will a freehold estate clear itself, if the 
purchaser receives 3} per cent, interest ? 

40. The purchaser of a freehold estate wishes to obtain 
8 J per cent. ; in what time should the estate clear itself? 
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Prob, XI. To find the present worth, the yearly rent 
of a perpetuity, in reversion^ and the rate of interest, being 
given. 

Rule. Find the present worth of the reversion by Prob. 
IV. ; then find the present worth of this -result, for the 
time which must elapse before the commencement of the 
annuity. 

Ex. — ^What is the present value of a perpetuity of £200 
a-year, to commence 6 years hence, int. at 4 per cent. ? 

Here, val. of a perpetuity of £1 per an. at 4 p. c. = £25, and 
pr. va. of £1 for 8 ye. at 4 p. c. by Table II. = £-730690 ; then 
£•730690 X 25 X 200 = £3653*45, pres. vaL 

41. What is the present worth of the reversion of a free- 
hold estate, to contmue for ever, but not to be entered upon 
till the expiry of 6 years, the annual rent being £250, and 
interest 5 per cent, per annum ? 

42. What is the present worth of a perpetuity of £500 
a-year, to commence 5 years hence, int. at 4 per cent. ? 

43. The reversion of a freehold estate of x350 a-year, 
to commence 6 years hence, and to continue for ever, is to 
be sold ; how much should it bring, int. at 4 per cent. ? 

44. What is the present worth of a freehold estate of 
£1200 a-year, to be entered upon 10 years hence, and to 
continue for ever, interest at 4} per cent. ? 

Prob. XII. To find the annual rent, the present worth 
of a perpetuity, in reversion, and the rate of interest, being 
given. 

Rule. Find the amount of the present worth for the 
time before the reversion commences ; then, by Prob. V., 
find the yearly rent which that amount will purchase. 

Ex. — ^The reversion of a perpetuity to commence 8 years 
hence is sold for £3653*45 ; what is the annuity, int. at 4 
per cent. ? Ans. £200, annuity. 

Here, by Table I., £1 for 8 ye. at 4 p. c. amounts to £1*36857; 
then, £1*36857 X '04 x 3653*45 = £200, annuity. 

45. The reversion of a freehold estate, to be entered upon 
6 years hence, is sold for £1240, 10s. ; what is the yearly 
rent, allowing the purchaser 4 per cent. ? 
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46. The reversion of a perpetuity, to commence 10 years 
hence, is sold for £8000 ; what is the annuity, interest at 5 
per cent, per annum ? 

47. The reversion of a freehold estate, which commences 
8 years hence, is sold for £6150 ; what is the yearly rent, 
interest at 4^ per cent, per annum ? 

48. The reversion of a freehold estate, which commences 
4 years hence, is sold for £100000 ; what should the an- 
nual rent be, that the purchaser may obtain 5 p. c. per an. ? 



CONTINGENT OR LIFE ANNUITIES 

Are periodical incomes, yearly or otherwise, which com- 
mence or terminate upon the failure or extinction of one or 
more lives ; the value of such annuities, therefore, depends 
on the probability of the duration of human life, and on the 
rate of interest. 

The calculations of Life Annuities are based on Tables of 
Mortality which show how many persons on an average, out 
of a certain number bom, are left at the end of each year to 
the extremity of life. Tables of mortality have been formed 
fjrom registers kept at Breslau, Northampton, Carlisle, etc. ; 
those used in the following pages are the Northampton Tables. 

Note. The probability of an event happening is measured 
by a fraction, the numerator of which is tne number of ways 
in which it can happen, and the denominator of which is the 
number of ways in which it can happen or faiL 

Pboblem I. To find the expectation of any single life. 

KuLE. Divide the sum of all the living in Table V., 
from the age of the life to 96 inclusive, by the number of 
the living at the age, and from the quotient subtract '5. 

Ex. — How many years may a person aged 60 expect 
to live ? Ans. 13*21 years. 

Here, the sum of all the living from 60 to 96, in Table V., is 
27953; then, (27963 -r- 2038)-— -6 = 13*21 years. 

1. How many years may a person aged 60 expect to live ? 

2. How many years may a person aged 31 expect to live ? 

3. What are the separate expectations of life, of four 
persons, aged 25, 35, 45, and 76, respectively ? 
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4. What are the separate expectations of life, of four per- 
sons, aged 10, 20f 30, and 40 years, respectiyely ? 

Prob. n. To find the probability that a life shall con- 
tinue any number of years, or attain to a proposed age. 

Rule. Make the number of living opposite the proposed 
age in Table V., the numerator of a fraction, and the 
number opposite the age. of the life the denominator. 

Ex. — ^What is the probability that a person aged 30 shall 
live 30 years or attain the age of 60 years ? Ans. i nearly. 

Here, by Table Y., number of living at 30 is 4385, and at 60, 
2038 ; hence, ||gf = } nearly is the probability. 

Note. The product of the fractions found in this way shows 
the probability that two or more joint lives shall attain a pro- 
posed age. 

5. What is the probability that a person 40 years of age 
shall live 20 years, or attain the age of 60 ? 

6. What is the probability that two persons, whose ages 
are 25 and 30 years, shall jointly live 10 years ? 

7. What is the probability that three persons, whose ages 
are 25, 35, and 40 years, shall iointly attain the ase of 60? 

8. What is the probability that four persons, whose ages 
are 20, 30, 40, and 50, shall jointly live 5 years, and luso 
that they shall jointly attain the age of 60 ? 

Prob. III. To find the probability that one of two per- 
sons of different ages shall live a certain number of years. 

Rule. Find the probability tliat each of the persons 
shall live the proposed number of years, and also the 
probability that they shall joindy live that number of 
years, then subtract the last from the sum of the other 
two. 

Ex. — ^What is the probability that one of two persons, 
aged 25 and 35, shall live 30 years ? Ans. ttVvM* 

Here, HH + iH§ - (Hl» X Hfl) = 

618530 + 486620 — 249696 848364 «^v.vi**- 

1192976 = i^w6» prohabihty. 

9. What is the probability that one of two persons, aged 
30 and 45, shall live 25 years ? 
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10. What is the probability that one of two persons, aged 
20 and 30 years, shall live 30 years? 

11. What is the probability that one of two persons, 
whose ages are 30 and 50, shall live 10 years ? 

12. What is the probability that one of two persons, 
whose ages are 15 and 20, shall attain the age of 40? 

Pbob. IV . To find the value of an annuity on a single 
life. 

Rule. Multiply the number opposite the life in Table 
Vn., by the proposed annuity. 

Ex. — Find the value of an annuity of £60 a-year dur- 
ing the life of a person aged 40 years at 5 per cent. 

Heie, by Table VII., £11-887 X 60 = £710*22, value. 

13. What is the value of an annuity of £80 a-year during 
the life of a person aged 35 years, interest at 4 per cent. ? 

14. How much must be paid by a person aged 50 years, 
for an annuity of £100 a-year, durmg the continuance of his 
life, interest at 5 per cent. ? 

15. What is the value of the life interest of a person 
aged 40 years, in £4500 stock in the 4 per cents., interest 
at 5 per cent. ? 

16. A person in trade marries a lady, aged 22 years, 
whose fortune is £250 per annum for life, and being desir- 
ous of extending his business he wishes to convert his 
wife's fortune into money ; how much should he receive, 
reckoning interest at 5 per cent. ? 

17. What is the difference between the value of an an- 
nuity of £40 a-year, certain for 20 years, and the same 
annuity during the life of a person aged 35 years, interest 
at 5 per cent, r 

18. What is the difference in value between an annuity 
of £100 a-year, certain for 30 years, and an annuity of the 
same amount yearly, during tne life of a person aged 25 
years, interest at 4 per cent. ? 

Pbob. V . To find what annuity any sum will purchase, 
during the life of a person of a given age. 

Rule. Divide the given sum by the number opposite 
the given age in Table vn. 
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Ex. — What annuity maj a person aged 40 purchase for 
£710*22, int. at 5 per cent. ? Ans. £60 per annum. 

Here, by Table YIL, je710'22 -^ 11*837 = £60 per annum. 

19. A person aged 25 y^ears lays out £3000 on an an- 
nuity for life i what annuity will this purchase, interest at 
6 per cent. ? 

20. A person aged 35 years expends £5000 on an an- 
nuity for life ; what annuity will this sum purchase, inte- 
rest at 4per cent. ? 

21. When the 4 per cents, were selling at 92| per cent., 
a person aged 50 years, who held £6000 stock, wished to 
exchange this for an annuity during his life ; what yearly 
sum should he have received, interest at 4 per cent. ? 

22. A fetther aged 56, receives an annuity of £150 for 
life, but he wishes to exchange it for an annuity of the 
same sum to continue during the life of an only daughter, 
whose age is 30 years ; how much must he pay for the ex- 
change, mterest at 5 per cent. ? 

23. A gentleman aged 60 years has an annuity of £100 
a-year during the life of his son, whose age is 30 years, 
but he is anxious to exchange it for an equivalent annuity 
during his own life ; what should this be, interest at 4 
per cent. ? 

Pbob. VI. To find the value of an annuity on a single 
life, for a term of years. 

KuLE. Multiply the value of a life as many years older 
than the given life as are equal to the term tor which the 
annuity is proposed, by the present value of £1 payable at 
the end of the term, and also by the probability that the 
life shall continue so long ; then subtract the product from 
the value of the given \Se. 

Ex. — Find the value of an annuity of £40 for 10 years 
on a life aged 35, at 4 per cent. Ans. £292*79464. 

Here, value of £1 per annum on a life of 35, by Tab. YII. = 
£14-041 ; value of £1 per annum on a life of 45 = £12*283 ; 
present value of £1 for 10 years, by Tab. II. = £'675564, and 
probability of alife aged 361iving to 45 is Jg^f; then, £14041 - 
£12-283X*675564XfHI = £14*041— £6*721134= £7*319866 
X 40 = £292*79464, value. 
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24. What 18 the value of an annuity of £40 for 10 years, 
upon a life of 60 years, at 5 per cent. ? 

25. What is the value of an annuity of £100 for 20 
years, on a life of 30 vears, at 4 per cent. ? 

26. What is the value of an annuity of £80 for 12 years, 
upon a life of 40 years, at 4 per cent. ? 

27. What is the value of an annuity of £120 for 15 
years, on a life of 50 years, at 3 per cent. ? 

PROB. Vn. To find the value of an annuity on the 
longer of two lives. 

Rule. From the sum of the values of the single lives, 
Tab. VII., take the value of the joint lives. Tab. VIII. 

Ex. — ^Find the value of an annuity of £60 on the longer 
of two lives aged 40 and 50, at 4 per cent. Ans. £937*68. 

Here, value of £1 per annum on a life of 40 years, Tab. YII. 
= £13*197, value of £1 per annum on a Ufe of 50 years, = 
£11 '865, and value of £1 per annum on two lives, 40 and 50, 
by Tab. VIII. = £8-834 ; then (£13*197 + £11*265 — £8*834) 
X 60 = £15*628 X 60 = £937*680, value. 

28. What is the value of an annuity of £80 on the 
longer of two lives, aged 10 and 25, at 5 per cent. ? 

29. What is the value of an annuity of £100 on the 
longer of two lives, aged 20 and 45, at 4 per cent. ? 

30. What is the value of an annuity of £60 on the 
longer of two lives, aged 35 and 40, at 5 per cent. ? 

31. What is the value of an annuity of £120 on the 
longer of two lives, aged 30 and 50, at 4 per cent. ? 

Prob. VIII. To find the value of an annuity on three 
joint lives. 

Rule. Find the value of the joint lives of the two 
elder, Tab. VIII., and find the age of a single life equal to 
that value in Tab. VII. ; then find the joint value of the 
lives of the youngest, and that now found. 

Note. This rule is only an approximation to the value. 

Ex. — Find the value of an annuity of £90 on three 
joint lives, aged 20, 30, and 40, at 4 per cent. 
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Here, by Table X., £8*986 X 90 = £808*740, ralne ; or value 
of joint Uves 30 and 40, Table YIIL, is £10-490, which is 
found nearly opposite 53 1 years in Table YII. ; then yaloe of 
£1 on joint lives 20 and 63|, Table VIII., is £9*630 — (9*630 
— 8*869) X 3i -:- 5 = £9072, and £9*072 X 90 = £816*480, 
value rather more than is found by Table X. 

32. What is the value of an annuity of £500 on three 
joint lives, aged 20, 35, and 40, at 5 per cent. ? 

33. What is the value of an annuity of £300 on three 
joint lives, aged 10, 15, and 55, at 5 per cent. ? 

34. What is the value of an annuity of £460 on three 
joint lives, aged 15, 25, and 35, at 5 per cent. ? 

35. What is the value of an annuity of £360 on three 
joint lives, aged 20, 35, and 50, at 5 per cent. ? 

Prob. IX. To find the value of an annuity on the 
longest of thres lives. 

KuLE. From the sum of the values of all the single lives, 
Tab. VII., and of the three joint lives, Tab. X., subtract 
the sum of the values of each^xxtr of joint lives, Tab. YIII. 

Ex. — Find the value of an annuity of £300 on the longest 
of three lives, aged 25, 35, and 45, at 4 per cent. 

Here, value of £1 per annum on the three separately and 
jointly, is £15*440 + £14-041 + £12-283 + £8*313 = £50*077 ; 
slLbo value of £1 per annum on the pairs, 25 and 35, 25 and 45, 
35 and 45 = £11*217 + £10*160 + £9*706 = £31*083 ; then 
(£50 077 — £31-083) X 300 = £18*994 X 300 = £5698*2 

36. What is the value of an annuity of £500, on the 
longest of three lives, aged 20, 30, and 40, at 4 p. c. ? 

37. What is the value of an annuity of £100, on the 
longest of three lives, aged 15, 25, and 35, at 4 p. c? 

38. What is the value of an annuity of £150, on the 
longest of three lives, aged 20, 30, and 60, at 4 p. c. ? 

39. What is the value of an annuity of £250, on the 
longest of three lives, aged 25, 35, and 45, at 4 p. c. ? 

Prob. X. To find the value of an annuity granted upon 
three lives, on condition of its ceasing^ as soon as any iico 
of them become extinct. 
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Rule. From the sum of the values of each pair of 
joint lives Tab. YIIL, sabtract twice the value of the 
three jointly Tab. X. 

Ex. — ^Find the value of an annuity of £70 on three 
lives, aged 15, 25, and 35, to cease on the failure of anv 
two of the lives, at 4 per cent. Ans. £1131*0o. 

Here, the value of £1 per an. on the pain, 15 and 25, 15 and 
35, 25 and 35, is £12-630 -4- £11-787 + £11*217 = £35-634 ; 
also, value of £1 per an. on the three jointly doubled is £19*476; 
then (£35-634 —. £19-476) X 70 = £16158 X 70 = £113106. 

40. An annuity of £150 is granted upon three lives, aged 
20, 30, and 40 ; it is to cease on the failure of any two of 
the lives : what is its value at 4 per cent. ? 

41. What is the value of an annuity of £200 upon three 
lives, aged 10, 20, and 30, to cease as soon as any two of 
the lives fail, at 4 per cent. ? 

42. What is the value of an annuity of £300 upon three 
lives, each 30, to cease when any two of the lives fail, at 
4 per cent. ? 

43. What should be given for an annuity of £90 on 
three lives, aged 15, 25, and 35, to cease when any two of 
the lives fail, at 4 per cent. ? 

Pros. XI. To find the value of an annuity during the 
remainder of A*s life, afiar the failure of B^s. 

BuLE. From the value of A's life subtract that of the 
joint lives of A and B, for the value in one payment. 

Ex. — ^Find the value of an annuity of £50 during the 
continuance of a life aged 30, after the failure of a life aged 
50, at 4 per cent. Ans. £273-1. 

Here, value of £1 per annum on a life of 30 = £14-783, and 
▼aloe of £1 per annum on joint lives 30 and 50 = £9-321 ; then 
(£14-783 — £9-321) X 50 = £5*462 X 50 = £273-1 value. 

Note. To find the annual payments during the life of B, 
divide the value in one payment by the value of the joint lives 
Tphu unity, if ihejurst payment is to be made immediately, or by 
the value of the joint hves if it is to be made at the end of 
the year. 

44. What is the value of an annuity of £50 during the 
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continuance of the life of a person aged 25, after the death 
of another aged 40, at 5 per cent. ? 

45. What is the valae of an annuity of £100, to be 
enjoyed by a person aged 30, after the death of another 
agea 50, at 5 per cent. ? 

46. A father aged 40 wishes to secure an annuity of 
£80 after his death to an only daughter aged 20 ; how 
much must he pay for it, at 5 per cent. ? 

47. A gentleman aged 50 married a wife of 25 years of 
age, and purchased an annuity of £150, to be enjoyed by 
her after his death ; how much did he pay for it, at 5 p. c. ? 

Prob. XII. To find the yalue of an annuity on the life 
of A after ^t failure of the two liyes of B and C. 

Rule. From the sum of the yalues of A*s life, and of 
the ihree joint liyes, subtract the sum of the yalues of the 
two joint liyes of A and B and of A and C. 

Ex. — Find the yalue of an annuity of £80 on a life aged 
25, after the failure of two liyes aged 35 and 45, at 4 p. c. 

Here, value of £1 per an. on a life of 25, ^hu TaL of £1 per 
annum on the three, 25, 35, and 45, jointly, = £15*440 + £8*813 
= £23*753, also values of the two lives 25, 35, and 25, 45 = 
£11*217 + £10*160 = £21*377 ; then (£23*763 — £21*377) X 
80 = £2*376 X 80 = £190*08, value. 

48. What is the value of an annuity of £70, to be en- 
joyed by a person aged 20, after the deaths of two others 
aged 30 ana 40, at 4 per cent. ? 

49. A gentleman has three sons, whose ages are 15, 25, 
and 35, and the youngest is to have an annuity of £80 for 
life, after the deaths of his two brothers ; what is its value, 
at 4 per cent. ? 

50. A daughter, aged 25, is to have an annuity of £50 
for life, after the deaths of her parents, whose ages are 50 
and 65 ; what is its value, at 5 per cent. ? 

51. A gentleman and his brother, whose ages are 65 and 
50, wish to secure an annuity, after their decease, to a 
person whose age is 15; what is its value, at 5 per cent.? 

Prob. XIII. To find the value of a given sum, payable 
on i\\A failure of a given. life; or to find how much most 
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be paid annually by a person of a given age, that his heirs 
may receive a given sum on his decease. 

Rule. Subtract the value of the Ufe from that of the 
perpetuih/, then divide by the perpetuity plus one for the 
value in a single payment. Divide the value in a single 
pajnnent by that of the life plus one for the annual 
payments. 

Ex. — ^What is the present value of £2000, payable on 
the decease of a person aged 35, at 4 per cent.? 

Here, value of £1 perpetuity is £100 -— 4 = jC25, and of a life 
aged 35 is £14'041 ; then (£25 — £14'041) H- 26 = £10*959 -r- 
26 = £'4215, and £-4215 X 2000 = £843, value in a single 
payment; also, £843 H- 15*041 = £56*0468, the annual pre- 
mium of insurance on a life aged 35, payable at the com- 
mencement of each year. 

Note 1. If the first annual payment is to be made at the 
end of the year, divide only by the value of the given life. 

Note 2. If the value of the reversion of an estate were re- 
quired instead of a sum of money after the failure of the life, 
the value of the life must be deducted from the perpetuity. 

Note 3. The value of a given sum, payable on the extinc- 
tion of any two or three joint lives, or of the lon^st of tiiese 
lives, is found by substituting the values of the joint lives, or 
the longest of the lives instead of the value of the single life. 

52. What is the present value of £2500, payable on the 
decease of a person aged 45, at 4 per cent. ; and what 
should be the annual payments ? 

53. What ought a person aged 50 to pay annually to 
insure £1500 to his children at his death ; and what ie the 
value of the same in one payment, at 3 per cent . ? 

54. What is the value of £2000, payable on the failure 
of two joint lives, aged 30 and 45, interest at 5 per cent. ? 

55. What is the value of £1000, payable on the failure 
of the longer of two lives, aged 25 and 30,at 5 per cent. ? 

56. What is the value of £500, p^wable on the failure of 
three joint lives, aged 10, 20, and 30, at 4 per cent. ? 

57. What is the value of £1500, payable on the extinc- 
tion of the longest of three lives, aged 15, 25, and 35, at 4 
per cent. ? 

K 
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58. What is the value of a freehold estate of £500 yearly 
rent, to be entered upon at the decease of a person aged 
30, at 4 per cent. ? 

59. What is the value of a freehold estate of £1500 
yearly rent, to be entered upon at the failure of two joint 
lives, aged 35 and 50, at 4 per cent. ? 

60. What is the value of the same estate, to be entered 
upon at the extinction of the longer of two lives, aged 35 
and 45, at 4 per cent. ? 

61. What is the value of an estate of £2000 yearly rent, 
to be entered upon at the failure of three joint lives, aged 
10, 20, and 30, at 4 per cent. ? 

62. What is the value of the same estate, to be entered 
upon at the extinction of the longest of these three lives, 
at 4 per cent. ? 

63. What is the value in annual payments of £3000, to 
be received at the death of the longer of two lives, aged 
35 and 40, at 4 per cent. ? 



PROMISCUOUS EXERCISES. 

1 . What should a man, whose age is 25, and that of his 
wife 20, pay for an annuity of £150 for his widow, at 5 p. c. ? 

2. A man aged 40, whose wife is 30, wishes to secure 
her an annuity of £80 after his death, provided she sur- 
vives him ; how much should he pay presently, or in annual 
payments, at 4 per cent. ? 

3. A husband^s age is 45, and that of his wife 40 ; how 
much should he pay, either annuallv or at one payment, 
to secure an annuity of £120 a-year for her after his death, 
provided she survives him, interest at 4 per cent. ? 

4. A husband aged 30 wishes to secure an annuit]^ of 
£100 to his wife, whose age is 25, should she survive mm ; 
how much should he pay, either annually or in one pay- 
ment, at 5 per cent. ? 

5. What ought a man of 45 to pay presently, or in an- 
nual payments, during his life, to assure £1000 to his heirs 
at his death, at 5 per cent. ? 

6. What ought a man of 40 to pay, in order to assure 
£100 to his heirs at his death, at 4 per cent. ? 

7. What should a man, whose age is 50, pay for an an- 
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nuity of £30, to continue during the joint lives of himself 
and of his wife, whose age is 40, at 4 per cent. ? 

8. What should a person, aged 40, pay annually to 
secure £3000 to his children at h£ death, interest at 5 per 
cent.? 

9. What is the value at 4 per cent, of an annuity of 
£150 during the joint continuance of three lives, aged 25, 
30, and 35 years ? 

10. What should a father pay, at 4 per cent., to purchase 
an annuity of £200, to continue till he himself aged 50, and 
his two sons aged 30 and 25 years respectively, are all 
extinct ? 

11. What is the value of a freehold estate of £450 a-year, 
to he entered upon at the decease of a person aged 54 
years, interest at 4 per cent. ? 

12. What should a man, whose age is 45, and that of his 
wife 40, pay for an annuity of £20, to continue until the 
death of the longer liver, at 5 per cent. ? 

13. What should a man, whose age is 35, and that of his 
wife 30, pay presently, or annually, to purchase an annuity 
for his widow if he die first, at 4 per cent. ? 

14. What should a man of 35 pay annually during his 
life, to secure an annuity of £40 for nis wife, whose age is 
25, if she survive him, at 5 per cent. ? 

15. A society of married men pay each £12 at entry, 
besides an annual contribution during their lives, which is 
regulated by their ages at entering ; what should a man of 
35 pay annually to secure an annuity of £30 for his wife 
after his death, if she outlive him, at 4 per cent. ? 

16. Suppose the conditions to be the same as in the last, 
but that the husband must have contributed 5 years, other- 
wise the widow receives no annuity ; how much should he 
contribute annually ? 

17. Suppose the members who enter at 36, to pay £5 
annually, provided their wives be of the same age, but 
they pay a fine at entry, when their wives are younger ; 
what should a man pay whose wife^s age is 25 ? 

18. Suppose members be admitted fu[)ove the age of 35, 
upon paying a fine as a compensation for age ; what should 
this fine be for a man whose age is 45, the other conditions 
being as before ? 
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TABLES OF COMPOUND INTEREST AND ANNUITIES. 

Table I. 

Showing the Amount of £1, at Gomponnd Interest, in any 
number of Years not exceeding 60, at the rates of 3, 4, and 
5 per cent, per annum. 



|S 


Three 
per cent. 


Fonr 
percent. 


Five 
percent. 


• 


Three 
percent 


Four 
percent 


Five 
percent 


I 

2 
3 

4 
5 


1-03000 
106090 
1-09273 
112551 
1-15927 


1-04000 
1-08160 
1-12486 
1-16986 
1-21665 


1-05000 
1-10250 
1-15763 
1-21551 
1-27628 


31 
32 
33 
34 
35 


2-50008 
2-57508 
2-65234 
2-73191 
2-81386 


3-37313 
3-60806 
3-64838 
3-79432 
3-94609 


4*63804 
4-76494 
6-00319 
6-25335 
6-51602 


6 
7 
8 
9 
10 


119405 
1-22987 
i-26677 
1-30477 
1-34392 


1-26532 
1-31593 
1-36857 
1-42331 
1-48024 


1-34010 
1-40710 
1-47746 
1-.55133 
1-62889 


36 
37 
38 
39 
40 


2-89828 
2-98523 
307478 
3-16703 
3-26204 


4-10393 
4-26809 
4-43881 
4-61637 
4-80102 


6-79182 
6-08141 
6-38648 
6-70475 
7-03999 


11 
12 
13 
14 
15 


1-38423 
1-42576 
1*46853 
1-51259 
1-55797 


1-53945 
1-60103 
1-66507 
1-73168 
1-80094 


1-71034 
1-79586 
1-88565 
1-97993 
2-07893 


41 
42 
43 
44 
45 


3-35990 
3-46070 
3-56452 
3-67145 
3-78160 


4-99306 
6-19278 
6-40050 
6-61662 
5-84118 


7-39199 
7-76159 
8-14967 
8-55715 
8-98501 


17 
18 
19 
20 


160471 
1-65285 
1-70243 
1-75351 
1-80611 


1-87298 
1-94790 
2-02582 
2-10685 
2-19112 


2-18287 
2-29202 
2-40662 
2-52695 
2-65330 


46 
47 
48 
49 
50 


3-89504 
4-01190 
4-13225 
4-25622 
4-38391 


6-07482 
6-31782 
6-57053 
6-83336 
7-10668 


9*43426 

9-90597 

10-40127 

10-92133 

11*46740 


21 
22 
23 
24 
25 


1-86029 
1-91610 
1-97359 
2-03279 
209378 


2-27877 
2-36992 
2-46472 
2-56330 
2-66584 


2-78596 
2-92526 
3-07162 
3-22510 
3-38635 


51 
52 
53 
54 
55 


4-51542 
4-65089 
4-79041 
4-93412 
5-08215 


7-89096 
7-68669 
7-99406 
8-31381 
8-64637 


12-04077 
12-64281 
13-27495 
13-93870 
14-63563 


26 
27 
28 
29 
30 


215659 
2-22129 
2-28793 
2-35657 
2-42726 


2-77247 
2-88337 
2-99870 
3-11865 
3-24340 


3-55567 
3-73346 
3-92013 
4-11614 
4-32194 


56 
57 
58 
59 
60 


5-23461 
5-39165 
6-56340 
6-72000 
6-89160 


8-99222 

9-35191 

9-72599 

10-11503 

10*51963 


16-36741 
1613578 
16-94257 
17-78970 
18-67919 



Note. To find the amonnt of any sum of money ; take the num- 
ber from the Table answering to the given rate and time, and 
"ultiply it by the given sum. 



COMPOUND INTEREST AND ANNUITIES. 
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Table II. 

Bhowing the Present Value of £1 to be received at the end of 
any number of Years not exceeding 60, discounting at the 
rates of 3, 4, and 5 per cent. Compound Interest. 



• 


Three 


Four 


Pire 


• 

g 


Three 


Four 


Five 


percent. 


percent 


percent 


1 


percent 


percent 


percent. 


1 


•970874 


•961538 


•952381 


31 


•399987 


•296460 


•220359 


2 


•942596 


•924556 


•907029 


32 


•388337 


•285058 


•209866 


3 


•915142 


•888996 


•863838 


33 


•377026 


•274094 


•199873 


4 


•888487 


•854804 


•822702 


34 


•366045 


•263652 


•190365 


5 


•862609 


•821927 


•783526 


36 
36 


•355383 


•253416 


•181290 


6 


•837484 


•790315 


•746215 


•346032 


•243669 


•172657 


7 


•813092 


•769918 


•710681 


37 


•334983 


•234297 


•164436 


8 


•789409 


•730690 


•676839 


38 


•325226 


•225285 


•156605 


9 


•766417 


•702587 


•644609 


39 


•315764 


•216621 


•149148 


10 


•744094 


•675564 


•613913 


40 
41 


•306557 


•208289 


•142046 


11 


•722421 


•649581 


•584679 


•297628 


•200278 


•135282 


12 


•701380 


•624597 


•656837 


42 


•288959 


•192575 


•128840 


13 


•680951 


•600574 


•630321 


43 


•280543 


•186168 


•122704 


14 


•661118 


•577475 


•605068 


44 


•272372 


•178046 


•116861 


15 


•641862 


•655265 


•481017 


45 
46 


•264439 


•171198 


•111297 


16 


•623167 


•533908 


•458112 


•256737 


•164614 


•105997 


17 


•605016 


•613373 


•436297 


47 


•249259 


•168283 


•100949 


18 


•587395 


•493628 


•415621 


48 


•241999 


•152195 


•096142 


19 


•570286 


•474642 


•395734 


49 


•234950 


•146341 


•091564 


20 
21 


•553676 


•466387 


•376889 


50 
51 


•228107 


•140713 


•087204 


•537549 


•438834 


•358942 


•221463 


•135301 


•083051 


22 


•521893 


•421955 


•341850 


62 


•215013 


•130097 


•079096 


23 


•506692 


•405726 


•325571 


63 


•208750 


•125093 


•075330 


24 


•491934 


•390121 


•310068 


64 


•202670 


•120282 


•071743 


25 


•477606 


•376117 


•295303 


66 
66 


•196767 


•116666 


068326 


26 


•463695 


•360689 


•281241 


•191036 


•111207 


•065073 


27 


•450189 


•346817 


•267848 


67 


•185472 


•106930 


•061974 


28 


•437077 


•333477 


•256094 


68 


•180070 


•102817 


•059023 


29 


•424346 


•320651 


•242946 


69 


•174825 


•098863 


•066212 


30 


•411987 ^308319 ^231377 


60 


•169733 


•096060 


•053536 



I r I 

Note. To find the present yalne of auj sum of money ; take the 
number from the Table answering to the given rate and time, and 
multiply it by the given snnL 
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Table III. 

Showing the Amotmt of £1 Anniiity, for any number of Tears 
not exceeding 60, at the rates of 3, 4, and 5 per cent Com- 
pound Interest. 



• 

1 

1 


Three 


Four 


Five 


• 


Three 


Fonr 


Five 


per cent. 


percent 


percent 


31 


per cent. 


per cent. 


per cent. 


1-0000 


1-0000 


1-0000 


50-0027 


59-3283 


70-7608 


2 


20300 


2-0400 


2-0500 


32 


52-5028 


62-7015 


75-2988 


3 


3-0909 


3-1216 


3-1525 


33 


56-0778 


66-2095 


80-0638 


4 


4-1836 


4-2465 


4-3101 


34 


57-7302 


69-8579 


85-0670 


5 
6 


5-3091 


5-4163 


5-5256 


35 
36 


60-4621 


73-6522 


90-3203 


6-4684 


6-6330 


6-8019 


63-2759 


77-5983 


95-8363 


7 


7-6625 


7-8983 


8-1420 


37 


66-1742 


81-7022 


101-6281 


8 


8-8923 


9-2142 


9-5491 


38 


69-1594 


85-9703 


107-7095 


9 


10-1591 


10-5828 


11-0266 


39 


72-2342 


90-4091 


114-0950 


10 
11 


11-4639 


12-0061 


12-5779 


40 
41 


75-4013 


95-0255 


120-7998 


12-8078 


13-4864 


14-2068 


78-6633 


99-8265 


127-8398 


12 


14-1920 


15-0258 


15-9171 


42 


82-0232 


104-8196 


135-2318 


13 


15-6178 


16-6268 


17-7130 


43 


86-4839 


110-0124 


142-9933 


14 


17-0863 


18'2919 


19*5986 


44 


89-0484 


115-4129 


161-1430 


15 
16 


18-5989 


20*0236 


21-5786 


45 
46 


92-7199 


121-0294 


159-7002 


20-1669 


21-8246 


23-6575 


96-6015 


126-8706 


168-6862 


17 


21-7616 


23-6975 


25-8404 


47 


100-3965 


132-9454 


178-1194 


18 


23-4144 


25-6454 


28-1324 


48 


104-4084 


139-2632 


188-0254 


19 


251169 


27-6712 


30 5390 


49 


108-6406 


145-8337 


198-4267 


20 
21 


26-8704 


29-7781 


330660 


50 
51 


112-7969 


152-6671 


209-3480 


•2«-6765 


31-9692 


35-7193 


117-1808 


169-7738 


220-8164 


22 


30-5368 


34-2480 


38-5052 


52 


121-6962 


167-1647 


232-8562 


23 


32-4529 


36-6179 


41-4305 


53 


126-3471 


174-8513 


245-4990 


24 


34-4265 


39-0826 


44-5020 


54 


131-1375 


182-8454 


268-7739 


25 


36-4593 


41-6459 


47-7271 


55 


136-0716 


191-1592 


272-7126 


26 


38-5530 


44-3117 


51-1136 


56 


141-1638 


199-8065 


287-3482 


27 


40-7096 


47-0842 


54-6691 


57 


146-3884 


208-7978 


302-7157 


28 


42-9309 


49-9676 


58-4026 


58 


151-7800 


218-1497 


318-8514 


29 


45-2189 


52-9663 


62-3227 


59 


167-3334 


227-8757 


336-7940 


30 


47-5754 


56-0849 


66-4388 II 60 


163-0534 


1 237-9907 


353-6837 



Note. To find the amount of any annuity; take the number 
from the Table answering to the giyen rate and time, and multiply 
it by Uie given annuity 
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Table IV. 

Sbowing the Present Value of £1 Annuity, for any number of 
Years not exceeding 60, at the rates of 3, 4, and 5 per cent. 
Compound Interest. 



• 


Three 


Four 


Five. 


1 


Three 


Four 


Ftye 


>* 


per cent. 


per cent. 


per cent 


per cent. 


per cent. 


per cent. 


1 


0-9709 


0-9616 


0-9524 


31 


20-0004 


17-5885 


15-5928 


2 


1-9135 


1-8861 


1-8594 


32 


20-3888 


17-8736 


15-8027 


3 


2-8286 


2-7751 


2-7232 


33 


20-7658 


18-1476 


16-0025 


4 


3-7171 


3-6299 


3-5460 


34 


21-1318 


18-4112 


16-1929 


5 


4-6797 


4-4518 


4-3295 


35 


21-4872 


18-6646 


16-3742 


6 


5-4172 


5-2421 


5-0757 


36 


21-8323 


18-9083 


16-5469 


7 


6-2303 


6-0021 


5-7864 


37 


221672 


19-1426 


16-7113 


8 


7-0197 


6-7327 


6-4632 


38 


22-4926 


19-3679 


16-8679 


9 


7-7861 


7-4353 


7-1078 


39 


22-8082 


19-5845 


17-0170 


10 


8-5302 


8-1109 


7-7217 


40 


23-1148 


19-7928 


17-1591 


11 


9-2526 


8-7605 


8-3064 


41 


23-4124 


19-9931 


17-2944 


12 


9-9540 


9-3851 


8-8633 


42 


23-7014 


20-1856 


17-4232 


13 


10-6350 


9-9856 


9-3936 


43 


23-9819 


20-3708 


17-6459 


14 


11-2961 


10-5631 


9-8986 


44 


24-2643 


20-6488 


17-6628 


15 


11-9379 


11-1184 


10-3797 


46 
46 


24-5187 


20-7200 


17-7741 


16 


12-5611 


11*6523 


10-8378 


24-7765 


20-8847 


17-8801 


17 


13-1661 


12-1657 


11-2741 


47 


250247 


21-0429 


17-9810 


18 


13-7535 


12-6593 


11-6896 


48 


25-2667 


21-1951 


18-0772 


19 


14-3238 


13- J 339 


12-0853 


49 


25-5017 


21-3416 


18-1687 


20 


14-8775 13-5903 


12-4622 


60 


25-7298 


21-4822 


18-2559 


21 


15-4150 


14-0292 


12-8212 


51 


25-9512 


21-6175 


18-3390 


22 


15-9369 


14-4511 


13-1630 


52 


26-1662 


21-7476 


18-4181 


23 


16-4436 


14-8668 


13-4886 


63 


26-3760 


21-8727 


18-4934 


24 


16-9355 


16-2470 


13-7986 


64 


26-5777 


21-9930 


18-5651 


25 


17-4131 


16-6221 


14-0939 


66 


26-7744 


22-1086 


18-6335 


26 


17-8768 


15-9828 


14-3752 


66 


26-9656 


22-2198 


18-6985 


27 


18-3270 


16-3296 


14-6430 


67 


27-1509 


22-3267 


18-7605 


28 


18-7641 


16-6631 


14-S981 


58 


27-3310 


22-4296 


18-8195 


29 


19-1885 


16-9837 


151411 


69 


27-5068 


22-6284 


18-8757 


30 


19-6004 


17-2920 


16-8724 


60 


27-6756 


22-6235 


18-9293 



Note. To find the present yalue of any annuity ; take the num- 
ber firom the Table answering to the given rate and time, and 
mnltiplj it by the given annui^. 
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Tablb v. 



Showing the Annual Decrements of Life or Law of Mortality 
according to the observations made at Northampton. 






s 

h3 


• 

Q 


S) 
< 

25 


CO 

1 


• 

to 
75 




1 


to 

I 
Q 

81 


8, 
< 

75 


CO Living. 


i 

80 


11650 


3000 


4760 


50 


2857 


1 


8650 


1367 


26 


4685 


75 


51 


2776 


82 


76 


752 


77 


2 


7283 


502 


27 


4610 


75 


52 


2694 


82 


77 


675 


73 


3 


6781 


335 


28 


4535 


75 


63 


2612 


82 


78 


602 


68 


4 


6446 


197 


29 


4460 


75 


54 


2530 


82 


79 


634 


65 


5 


6249 


184 


30 


4385 


75 


55 


2448 


82 


80 


469 


63 


6 


6065 


140 


31 


4310 


75 


56 


2366 


82 


81 


406 


60 


7 


5925 


110 


32 


4235 


75 


57 


2284 


82 


82 


346 


67 


8 


6815 


80 


33 


4160 


75 


68 


2202 


82 


83 


289 


65 


9 


5735 


60 


34 


4085 


75 


59 


2120 


82 


84 


234 


48 


10 


5675 


52 


3S 


4010 


75 


60 


2038 


82 


85 


186 


41 


11 


5623 


50 


36 


3935 


75 


61 


1956 


82 


86 


145 


34 


12 


5573 


50 


37 


3860 


75 


62 


1874 


81 


87 


111 


28 


13 


5523 


60 


38 


3785 


75 


63 


1793 


81 


88 


83 


21 


14 


5473 


60 


39 


3710 


75 


64 


1712 


80 


89 


62 


16 


15 


5423 


60 


40 


3635 


76 


65 


1632 


80 


90 


46 


12 


16 


5373 


63 


41 


3559 


77 


66 


1552 


80 


91 


34 


10 


17 


5320 


68 


42 


3482 


78 


67 


1472 


80 


92 


24 


8 


18 


5262 


63 


43 


3404 


78 


68 


1392 


80 


93 


16 


7 


19 


5199 


67 


44 


3326 


78 


69 


1312 


80 


94 


9 


5 


20 


6132 


72 


45 


3248 


78 


70 


1232 


80 


95 


4 


3 


21 


5060 


75 


46 


3170 


78 


71 


1152 


80 


96 


1 


1 


22 


4985 


75 


47 


3092 


78 


72 


1072 


80 


• •• 


• •• 


• •• 


23 


4910 


75 


48 


3014 


78 


73 


992 


80 


• •• 


»i» 


• •• 


24 


4835 


75 


49 


2936 


79 


74 


912 


80 


• •• 


•■• 


••• 



Note 1. Of 11650 children bom, 3000 will die before they reach 
the age of 1 year ; and of the 8650, who live to be 1 year old, 1367 
will die before they reach the age of 2 years, and so on. 

Note 2. Although the Carlisle Tables are chiefly used in this 
country and the United States, the Northampton Taoles have still 
been retained in this work, as tbe method of calculating questions 
in Life Annuities is the same for any Tables of Mortality. 
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Table VI. 

Showing the Expectation of life at every age, as deduced from 
the preceding Table of obaenrations. 



Age. 


Expect. 


Age. 


Expect. 


Age. 


Expect. 


Age. 


Expect. 





2518 


25 


30-85 


60 


17-99 


75 


6-54 


1 


32-74 


26 


30-33 


51 


17-50 


76 


6-18 


2 


37-79 


27 


29-82 


52 


17-02 


77 


5-83 


3 


39-55 


28 


29-30 


53 


16-54 


78 


5-48 


4 


40-58 


29 


28-79 


54 


16-06 


79 


5-11 


5 


40-84 


30 


28-27 


55 


15-58 


80 


4-75 


6 


41-07 


31 


27-76 


56 


15-10 


81 


4-41 


7 


4103 


32 


27-24 


57 


14-63 


82 


4-09 


8 


40-79 


33 


26-72 


58 


14-15 


83 


3-80 


9 


40-36 


34 


26-20 


59 


13-68 


84 


3-58 


10 


39-78 


35 


25-68 


60 


13-21 


85 


3-37 


11 


39*14 


36 


25-16 


61 


12-75 


86 


3-19 


12 


38-49 


37 


24-64 


62 


12-28 


87 


3-01 


13 


37-83 


38 


2412 


63 


11-81 


88 


2-86 


14 


37-17 


39 


23-60 


64 


11-35 


89 


2-66 


15 


36-51 


40 


23-08 


65 


10-88 


90 


2-41 


16 


35-85 


41 


22-56 


66 


10-42 


91 


2-09 


17 


35-20 


42 


22-04 


67 


9-96 


92 


1-75 


18 


34-58 


43 


21-54 


68 


9-50 


93 


1-37 


19 


33-99 


44 


21-03 


69 


9-05 


94 


1-05 


^ 


33-43 


45 


20-52 


70 


8-60 


95 


0-76 


21 


32-90 


46 


20-02 


71 


8-17 


96 


0-50 


22 


32-39 


47 


19-51 


72 


7-74 


• •• 


■ • ■ 


23 


31-88 


48 


19-00 


73 


7-33 


• •• 


• •• 


24 


31-36 


49 


18-49 


74 


6-92 


• «• 


• •• 



NOTB. By the eaa^tcttion of life is meant, that ont of a given 
nnmber of persons Tiying, of a certain age, one with another may 
expect to live a certain number ofyeara^ as some of them will enjoy 
a daration as mach longer as others will &11 short of that periodf. 
A person of 40 years of age may live 23*08 years, and of 50 years of 
age, 17*99 years. It may be dbserved, thatfemiiles generally live 
longer than male8f and married women live longer than tingle 
women. 
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Tabu VII. 

Showing the Value of an Annuity of £1 on a Single Life (or 
numTOT of Years' purchase of an Annuity), according to Uie 
probabilities of life at Northampton, at the rates of 3, 4, and 
5 per cent. 



Age. 


Three 


Fonr 


Five 


Age. 


Three 


Four 


Five 


percent 


per cent. 


percent 


percent 


percent 


percent 


1 


16-021 


13-466 


11-563 


36 


15-729 


13-881 


12-377 


2 


18-599 


15-634 


13-420 


37 


15-515 


13-717 


12-249 


3 


19-576 


16-463 


14-135 


38 


15-298 


13-549 


12-116 


4 


20-211 


17-011 


14-613 


39 


15-075 


13-375 


11-979 


5 


20-473 


17-250 


14-827 


40 


14-848 


13-197 


11-837 


6 


20-727 


17-483 


15-041 


41 


14-620 


13-018 


11-695 


7 


20-854 


17-612 


15-166 


42 


14-391 


12-838 


11-551 


8 


20-886 


17-663 


15-226 


43 


14-163 


12-658 


11-407 


9 


20-812 


17-626 


15-210 


44 


13-930 


12-469 


11-258 


10 


20-663 


17-525 


15-139 


45 


13-692 


12-283 


11-105 


11 


20-480 


17-394 


15-043 


46 


13-450 


12-089 


10-947 


12 


20-284 


17-252 


14-937 


47 


13-203 


11-890 


10-784 


13 


20-081 


17-105 


14-826 


48 


12-951 


11-687 


10-616 


14 


19-873 


16-952 


14-710 


49 


12-694 


11-476 


10-443 


15 


19-658 


16-792 


14-588 


50 


12-436 


11-265 


10-269 


16 


19-436 


16-626 


14-460 


51 


12-183 


11-059 


10-097 


17 


19-218 


16-464 


14-334 


52 


11-930 


10-850 


9-925 


18 


19-013 


16-311 


14-217 


53 


11-674 


10-638 


9-748 


19 


18-821 


16-169 


14-108 


54 


11-414 


10-422 


9-567 


20 


18-638 


16-035 


14-007 


55 


11-150 


10-201 


9-382 


21 


18-471 


15-914 


13-917 


56 


10-883 


9-978 


9-193 


22 


18-311 


15-800 


13-833 


57 


10-611 


9-749 


8-999 


23 


18-149 


15-683 


13-746 


58 


10-337 


9-517 


8-801 


24 


17-983 


15-563 


13-658 


59 


10059 


9-280 


8-599 


25 


17-814 


15-440 


13-567 


60 


9-777 


9-040 


8-392 


26 


17-642 


15-315 


13-473 


61 


9-493 


8-796 


8-181 


27 


17-467 


15-187 


13-377 


62 


9-205 


8-548 


7-966 


28 


17-289 


15-056 


13-278 


63 


8-910 


8-291 


7-742 


29 


17-107 


14-921 


13177 


64 


8-611 


8-031 


7-514 


30 


16-922 


14-783 


13072 


65 


8-305 


7-762 


7-276 


31 


16-733 


14-642 


12-965 


66 


7-995 


7-488 


7-034 


32 


16-540 


14-498 


12-854 


67 


7-682 


7-211 


6-787 


33 


16-343 


14-349 


12-740 


68 


7-367 


6-930 


6-536 


34 


16-142 


14-195 


12-623 


69 


7051 


6-647 


6-281 


35 


15-938 


14-041 


12-50-2 


70 


6-734 


6-362 


6-023 



COHFOUNII INTEBEBT AND ANNUITIBS. 



TuLB TIL— CoHturaed. 



.„ 


ThT« 


Fw 


Fin 


Age. 


Tlu*. 


r™ 


™l 


per wot. 


ptrccDt 


permt. 


percHit 


p««iit p«rcenL| 


71 


6Aia 


6-076 


5-764 


84 


2-794 


2-708 


2-627 


72 


6'IM 


5-790 


5-504 


85 




2-544 




73 




6-508 


5-246 


86 


2*62 


2-d93 


2-328 


74 


5-491 


5-230 


4-9M) 


B7 


2-312 


2-252 


2-193 


75 


5-200 


4-963 


4-714 


88 






2-080 


7S 


4-915 


4-710 


4-511 


89 


2-013 


1-968 


1-92* 


77 


4-652 


4-457 


4-277 


90 


1-795 


1-758 




78 


*-373 






91 


1-501 


1-474 


1*47 


79 




3-932 


3TJ6 


92 


1-190 


1-171 


1-163 


SD 


3-781 


3-644 


3-615 


93 


0-839 


0-828 


0-816 


81 


3-4B9 






94 


0-536 


0-630 


0-62* 


as 


3-339 


3-122 


3-020 


95 


0-243 


0-2*0 


0-238 


83 


a-982 


2-887 


M97 


96 









Ghtnring the Talna oTxi Aimiiity on the Joint CoMfmuaim of 
Two LiTeB, by the Northamptoii Tables, at Che ntea of * uiil 
SfeiceEt. 
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Table VIII. — Continued. 



Ages. 


Four 
p.c. 


Five 
p.c. 


Ages. 


Four 
p.c. 


Five 
p.c. 


Ages. 


Four 
p.c 


Five 
p. c. 


20-20 


12-535 


11-232 


30-80 


3-406 


3-290 


50-50 


8-081 


7-622 


25 


12-229 


10-989 


85 


2-411 


2-344 


56 


7-693 


7-098 


30 


11-873 


10-707 


90 


1-694 


1-660 


60 


6-989 


6-568 


35 


11-445 


10-363 


95 


0-236 


0-234 


66 


6-236 


6-897 


40 


10-924 


9-937 


35-35 


10-612 


9-680 


70 


6-306 


6-064 


45 


10-330 


9-448 


40 


10-196 


9-331 


76 


4-285 


4-112 


50 


9-630 


8-861 


45 


9-706 


8-921 


80 


3-247 


3-140 


55 


8-869 


8-216 


60 


9-110 


8-415 


86 


2-322 


2-258 


60 


7-995 


7-463 


55 


8-448 


7-849 


90 


1-651 


1-619 


65 


6-986 


6-576 


60 


7-669 


7-174 


95 


0-233 


0*231 


70 


5-826 


5-532 


65 


6-747 


6-360 


66-65 


7-179 


6-735 


75 


4-619 


4-424 


70 


6-663 


5-382 


60 


6-659 


6-272 


80 


3-443 


3-325 


75 


4-516 


4-327 


66 


6-986 


6-671 


85 


2-431 


2-364 


80 


3-383 


3-268 


70 


6-132 


4-893 


90 


1-704 


1-670 


85 


2-398 


2-331 


76 


4-171 


4-006 


25-25 


11-944 


10-764 


90 


1-688 


1-654 


80 


3-180 


3-076 


30 


ll-6\8 
11-217 


10-499 


95 


0-236 


0-233 


85 


2-284 


2-222 


35 


10-175 


40^^ 


9-820 


9-016 


90 


1-633 


1-601 


40 


10-725 


9-771 


45 


9-381 


8-643 


96 


0-232 


0-230 


45 


10-160 


9-304 


50 


8-834 


8-177 


60-60 


6-226 


6-888 


50 


9-488 


8-739 


55 


8*221 


7-661 


66 


6-668 


5-372 


55 


8-754 


8-116 


60 


7-490 


7-015 


70 


4*900 


4-680 


60 


7-906 


7-383 


65 


6-614 


6-240 


76 


4*021 


3-866 


65 


6-920 


6-615 


70 


6-571 


6-298 


80 


3-092 


2-992 


70 


5-780 


5-489 


75 


4-457 


4-272 


86 


2*234 


2*174 


75 


4-589 


4-396 


80 


3-349 


3-236 


90 


1*608 


1-577 


80 


3-425 


3-308 


85 


2-379 


2-313 


96 


0-230 


0-228 


85 


2-421 


2-35^ 


90 


1-679 


1-646 


66-65 


6-201 


4-960 


90 


1-699 


1-665 


95 


0*235 


0-23a 


70 


4-673 


4-378 


95 


0-236 


0-234 


45-45 


8-990 


8-312 


75 


3-806 


8-665 


30-30 


11-313 


10-255 


60 


8*503 


7-891 


80 


2-965 


2-873 


35 


10*948 


9-954 


65 


7-948 


7-411 


86 


2-163 


2107 


40 


10-490 


9-576 


60 


7-274 


6-822 


90 


1-675 


1-644 


45 


9-959 


9-135 


65 


6*463 


6-094 


95 


0-228 


0-226 


50 


9-321 


8-596 


70 


6*460 


6-195 


70-70 


4-087 


3-930 


55 


8-619 


7-9^9 


76 


4-386 


4-206 


75 


3*471 


3-847 


60 


7-802 


7-292 


80 


8*308 


3-197 


80 


2*767 


2-675 


65 


6-844 


6-447 


85 


2*366 


2-291 


86 


2*042 


1*991 


70 


5-729 


5-442 


90 


1-668 


1-635 


90 


1*515 


1-486 


75 


4-557 


4-365 


95 


0-234 


0-232 


95 


0*224 


0*222 
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Table VIII. — Continued. 



Ages. 


Four 
p. e. 


Five 
p. c. 


Ages. 


Four 
pc. 


Fire 
p.c. 


Ages. 


Four 
p.c 


Fire 
p. c. 


75-75 


3-015 


2-917 


85-95 


0-187 


0-185 


34-44 


9-869 


9-058 


80 


2-448 


2-381 


90-90 


0-922 


0-909 


36-46 


9-540 


8 781 


85 


1-856 


1-811 


95 


0-177 


0-175 


38-48 


9-195 


8-487 


90 


1-413 


1-378 


95-95 


0060 


0-059 


42-52 


8-483 


7-875 


95 


0-217 


0-215 


16-26 


12-470 


11-193 


44-54 


8-130 


7-669 


80-80 


2-068 


2-018 


18-28 


12-158 


10-939 


46-56 


7-763 


7-249 


85 


1-608 


1-573 


22-32 


11-616 


10-498 


48-58 


7-382 


6-915 


90 


1-278 


1-255 


24-34 


11-352 


10-285 


52-62 


6-600 


6-222 


95 


0-208 


0-206 


26-36 


11-078 


10062 


54-64 


6196 


5-860 


85-85 


1-339 


1-256 


28-38 10-791 


9-826 


66-66 


5-774 


6-479 


90 1-0541 


1-038 


32-42 10-182 


9-320 


12-32 


12-286 


11-062 



Table IX. 

Showing the Yalae of £1 Animity on Three Saudi Joint Lives, 
at 4 per cent., by the Northampton Tables. 



Age. 


Value. 


Age. 


Yalne. 


Age. 


Value. 


Age. 


Value. 


1 


5-309 


25 


9-796 


49 


6-482 


73 


2-448 


2 


8-251 


26 


9-685 


60 


6-317 


74 


2-277 


3 


9-632 


27 


9-672 


61 


6-161 


76 


2-119 


4 


10-661 


28 


9-467 


62 


6-011 


76 


1-985 


5 


11-170 


29 


9-340 


63 


6-859 


77 


1-866 


6 


11-707 


30 


9-221 


54 


5-705 


78 


1-720 


7 


12-068 


31 


9-099 


66 


6-550 


79 


1-663 


8 


12-266 


32 


8-975 


66 


5-393 


80 


1-400 


9 


12-298 


33 


8-848 


57 


6-235 


81 


1-245 


10 


12-200 


34 


8-718 


68 


5-076 


82 


1-092 


11 


12-043 


35 


8-585 


69 


4-916 


83 


0-949 


12 


11-865 


36 


8-448 


60 


4-756 


84 


0-860 


13 


11-678 


37 


8-309 


61 


4-593 


86 


0-782 


14 


11-481 


38 


8-166 


62 


4-432 


86 


0-716 


15 


11-274 


39 


8-017 


63 


4-263 


87 


0-662 


16 


11-056 


40 


7 865 


64 


4093 


88 


0-646 


17 


10-846 


41 


7-714 


66 


3-914 


89 


0614 


18 


10-656 


42 


7-667 


66 


3-733 


90 


0-663 


19 


10-490 


43 


7-423 


67 


3-560 


91 


0-462 


20 


10-342 


44 


7-276 


68 


3-366 


92 


0-337 


21 


10-222 


46 


7-126 


69 


3-181 


93 


0-186 


22 


10-118 


46 


6-972 


70 


2-995 


94 


0085 


23 


10012 


47 


6-813 


71 


2-810 


95 


0-016 


24 


9-905 


48 


6-650 


72 


2-627 


96 


*•. 
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Table X. 

Showing the Valae of £1 Annuity on Thrte Joint Liyes, the 
differenoe of whose ages is 10 and 20 years, according to the 
Northampton Tables of Mortality, interest at 4 per cent. 



Ages. 


Yalne. 


Ages. 


Value. 


Ages. 


Value. 


1 


11 


21 


8-627 


26 


36 


46 


8-171 


61 


61 


71 


4-032 


2 


12 


22 


9-914 


27 


37 


47 


8-027 


62 


62 


72 


3-847 


3 


13 


23 


10-344 


28 


38 


48 


7-878 


53 


63 


73 


3-660 


4 


14 


24 


10-598 


29 


39 


49 


7-725 


64 


64 


74 


3-477 


5 


15 


25 


10-655 


30 


40 


50 


7-571 


65 


66 


75 


3-298 


6 


16 


26 


10-708 


31 


41 


51 


7-420 


66 


66 


76 


3-128 


7 


17 


27 


10-700 


32 


42 


52 


7-272 


57 


67 


77 


2-969 


8 


18 


28 


10-654 


33 


43 


53 


7-123 


68 


68 


78 


2-785 


9 


19 


29 


10-562 


34 


44 


54 


6-971 


59 


69 


79 


2-598 


10 


20 


30 


10-438 


35 


45 


55 


6-816 


60 


70 


80 


2-408 


11 


21 


31 


10-305 


36 


46 


56 


6-658 


61 


71 


81 


2-224 


12 


22 


32 


10-170 


37 


47 


67 


6-497 


62 


72 


82 


2-044 


13 


23 


33 


10-031 


38 


48 


58 


6-332 


63 


73 


83 


1-875 


14 


24 


34 


9-887 


39 


49 


59 


6-164 


64 


74 


84 


1-743 


15 


25 


35 


9-738 


40 


50 


60 


5-994 


65 


76 


86 


1-623 


16 


26 


36 


9-584 


41 


51 


61 


6-827 


66 


76 


86 


1-619 


17 


27 


37 


9-429 


42 


52 


62 


5-662 


67 


77 


87 


1-425 


18 


28 


38 


9-278 


43 


53 


63 


5-494 


68 


78 


88 


1-350 


19 


29 


39 


9-131 


44 


54 


64 


6-322 


69 


79 


89 


1-248 


20 


30 


40 


8-986 


45 


55 


65 


5-145 


70 


80 


90 


1122 


21 


31 


41 


8-850 


46 


56 


66 


4-965 


71 


81 


91 


0-951 


22 


32 


42 


8-718 


47 


57 


67 


4-782 


72 


82 


92 


0-767 


23 


33 


43 


8-586 


48 


58 


68 


4-597 


73 


83 


93 


0-648 


24 


34 


44 


8-451 


49 


59 


69 


4-408 


74 


84 


94 


0-362 


25 


35 


45 


8-313 


50 


60 


70 


4-219 


75 


85 


96 


0169 
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DUODECIMAL MULTIPLICATION 

Is Bimilar to Multiplication of Decimals, but it differs in 
respect to the scale of notation ; the former decreasing in 
twdve/old proportion, — ^the latter, in tenfold proportion. 

It is employed by artificers in finding the content of 
their work, the linear dimensions being ta&en ia/eetj inches, 
tjid porta or twdftha of an inch. 

KuLE. Place the numbers so that feet may be below 
feet, inches below inches, etc., then multiply by the feet 
in the lower line as in Compound Multiplication; next 
multiply by the inches, but write the product one place 
nearer to the right hand ; again, in the same way muuiply 
by the parts, writing the product one place nearer to the 
right hand than the last : then add the separate products 
carrying at 12. 

Ex.— Multiply 6 ft. 7 in. 3 pt. by 7 ft. 8 in. 6 pt. 

Haying multiplied as directed in the 
rale, the result is 43 sq. ft., 2 twelfths 
of a sq. ft. (or 24 sq. in.), four 144ths 
of a sq. ft. (or 4 sq. in.), 7 twelfths 
of a sq. in., and six 144ths of a sq. 
in. ; t.e., 43 sq. ft (24 4- 4) sq. in. 
and (y's -f~ tI?) ^- i^ = ^3 square 
feet 28f square inches. 



5 ft. 7 in. 3 pt. 
7 8 6 



39 


2 


9 






3 


8 


10 









2 


9 


7 


6 


43 


2 


4 


7 


6 





ft. 


in. 


pt. 


ft. 


in. 




ft. in. pt ft 


in. 


pt 


1. 


48 


6 





X 3 


4 


12. 


83 4 5X 9 


10 





2. 


98 


3 





X 5 


6 


13. 


87 11 11 X 11 


11 





3. 


548 


5 





X 7 


11 


14. 


78 11 4 X 7 


8 


3 


4. 


141 


6 





X 6 


10 


15. 


63 4 8X 8 


9 


6 


6. 


891 


5 





X 9 


8 


16. 


91 4 9 X 9 


7 


9 


6. 


146 


3 





X 8 


9 


17. 


33 8X 7 


6 


8 


7. 


678 


4 


8 


X 7 


11 


18. 


65 8 7 X 72 





8 


8. 


37 


6 


9 


xii 


10 


19. 


77 11 8 X 37 


11 


8 


9. 


35 11 


10 


xio 


11 


20. 


88 10 4 X 48 


10 





10. 


67 


8 


11 


X 9 


11 


21. 


73 5 8 X 33 


6 


4 


11. 


87 


6 


8 


xii 


10 


22. 


96 8 9X55 


11 


9 
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ARTIFICERS' MEASURING. 

Artificers take the dimensions of their work with a 
measuring line divided into feet and inches, or with the 
carpenters rule. 

Problem I. To find the area of a board. 

Rule. Multiply the length by the mean breadth. 

Ex. — Find the area of a board 10 ft. 4 in. long and 1 fi. 
6 in. broad. Ans. 15 sq. ft. 72 sq. in. 

Here, 10 ft. 4 in. X 1 ft 6 in. = 15 sq. ft. 72 sq. m. 

Required the content, 

1. Of a board 12 ft. 6 in. long, and 1 ft. 3 in. broad. 

2. Of a deal 57 ft. 8 in. long, and 2 ft. 7 m. 3 pt. broad. 

3. Of a board 16 ft. 9 in. long, and 2 ft. 2 in. broad. 

4. Of a board 20 ft. 4 in. long, 2 ft. 6 in* broad at one 
end, and 1 ft. 10 in. at the other. 

5. Of a board 30 ft. 8 in. long, and mean breadth 3 ft. 4 in. 

6. Of a deal of fir 18 ft. 10 in. long, and 1 ft. 4 in. 3 pt. broad. 

Prob. II. To find the solid content of squared timber. 

Rule. Multiply the mean breadth by the mean thick- 
ness, and the product by the length. 

Ex. — Find the cubic content of a log of wood, 20 ft. long, 
1 ft. 6 in. broad, and 2 ft. 4 in. thick. Ans. 70 c. ft. 

Here, 20 a X 1 J ft. X 2 J ft. = 70 cubic feet 

Required the solid content, 

1. Of a log of fir, the length 27 ft., the mean breadth I 
ft. 10 in., and the mean thickness 1^ ft. 

2. Of a log of oak 24 ft. 6 in. long, the mean breadth 1 
ft. 1 in., and the mean thickness 1 ft. 1 in. 

3. Of a stone 3 ft. 11 in. thick, 7 ft. 9 in. broad, and 13 
ft. 8 in. long. 

4. Of a log of mahogany 7 ft. 8J in. broad, 9 ft. 5^ in. 
thick, and 58 ft. 6 in. long. 

5. Of a block of marble 4 ft. 8 in. long, 3 ft. 11 in. thick, 
and 2 tt. 3 in. broad. 

6. Of a log of beech 19 ft., 4J in. long, 2 ft. 3j in. broad, 
and 9f in. thick. 
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Prob. in. To find the solid content of round timber. 

Common Bule. Maltiply one-fonrth of the mean girt 
by itself, and the product by the length. 

Note 1. Tapering timber should be divided into pieces of 8 
or 10 feet long; the contents of which should be computed 
separately, and added for the whole content. 

2. The common rule gives the content too small by 3 feet on 
every 11 feet of solidity, yet it is universally used in practice, 
being originally introduced in order to compensate the purchaser 
of round timber for the waste occasioned oy squaring it. 

Rule II. Multiply one-fifth of the girt by itself, and 
the product by twice the length for the true content. 

Ex. — ^Find the cubic content of a piece of round timber 
8 ft. 6 in. long, and its mean girt 10 ft. 

Here, by Rule I. 2} ft. X 2} ft. X 8i ft. = 53J c. tL 

m XL 2 ft. X 2 ft. X 8 J ft X 2 = 68 c. ft 

Find the content, 

1. «0f a piece of round timber 9 ft. 6 in, long, and its 
mean girt 14 ft. 

2. Of a tree 24 ft. long, and its girts at the ends 14 and 2 ft. 

3. Of a tree 50 ft. long, and its mean girt 7 ft. 

4. Of a tree 48 ft. long, and its girts at the ends 60 and 
18 in. 

5. Of a tree 32 ft. long, and its girts at the middle of 
every 8 ft., 64, 56, 52, and 46 in. 

6. Of a tree 17^ ft. long, the girts at 5 different places 
being 9*43, 7*92, 615, 4*74, and 316 feet. 

EXERCISES. 

1. How many feet in the floor of a room 46 feet 8 inches 
long, and 25 feet 4 inches broad ? 

2. The floor of a room measured 74 feet 10 inches by 
53 feet 3 inches ; find its content. 

3. A window measures 7 feet 8 inches 6 parts by 4 feet 
9} inches; how many square feet does it contain? 

4. How many imperial gallons of water will a cistern 
contain, whose inside dimensions are 38 feet 6 inches, 23 
feet 4 inches, and 11 feet 9 inches? 

5. How many gallons will another contain whose dimen- 
sions are double of those in last example ? 
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6. How many solid feet in a plank of wood 16 feet 11 
inches long, 3 feet 9 inches broad, and 2 feet 10^ in. thick ? 

7. A log of wood, 14 feet 10 inches long, was sawed into 
7 deals, eacn 2 feet 11 inches broad ; how many square feet 
did they contain ? 

8. How many feet are there in 5 deals, 12 feet 8 inches 
long, and their breadths 2 feet 2 inches, 2 feet 8 inches, 3 
feet 5 inches, 3 feet 9 inches, and 3 feet 11 inches? 

9. What is the difference between the areas of the floors 
of two rooms ; the one 36 feet 7 inches by 22 feet 10 inches, 
and the other 27 feet 11 inches by 19 feet 7 inches? 

10. What is the solid content of a box, 7 feet 9 inches 3 
parts long, 2 feet 3 inches 6 parts broad, and 1 foot 11 
mches 11 parts thick? 

11. How many yards of painting are in a room 45 feet 
6 inches long, 24 &et 10 inches broad, and 13 feet 4 in. 
high ; and how mach does it cost, reckoning the white- 
washing of the ceiling at l}d. per square yard, and the 
rest at lO^d. per square yard ? 

12. A house has 3 tiers of windows, 4 in each tier ; the 
height of the under tier is 7 feet 8 inches, of the second 
6 feet 10 inches, of the third 5 feet 3 inches, and their 
common breadth is 3 feet 10 inches ; find the expense of 
glazingthem at Is. 4d. per square foot. 

13. What is the expense of lining a water-cistern 2 feet 
10 inches Ions, 2 feet 6 inches deep, and 2 feet broad, with 
sheet lead, 101b. to the square foot, at £1, 18s. 9d. p. cwt. ? 

14. A court-yard is 50 feet long and 40 feet 6 inches 
broad ; what will the paving of it cost, at 3s. 7|d. per 
square yard? 

15. How much plastering on a partition 7 feet 8 inches 
long and 10 feet 3 inches high, deducting a door 6 feet 3 
inches by 2 feet 10 inches ; and what wul it cost at 5d. 
per square yard ? 

16. How many square yards of standard brick-work are 
in a wall 75 feet long, 15 feet 9 in. high, and 3 bricks thick ? 

NoTB. The standard for brick-walls is three half-bricks thick, 
and walls of any other thickness are reduced to standard by 
multiplying by the number of half-bricks in the thickness, and 
diyidmg by 3. 
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17. How many square yards of standard thickness are 
in a brick wall 2| bricks thick, 46 feet 7 inches long, and 
8 feet 4 inches high ? 

18. What shoiud be charged for the workmanship of a 
house 36 feet Ions and 24 broad within the walls ; the side- 
walls are 2 feet thick and 24 feet high, measured from the 
foundation ; the gables are 3 feet thick and 16 feet higher 
than the side-waUs to the bottom of the chimney stalks, 
which are 7 feet broad, 3 deep, and 8 high ; and there are 
also 110 feet of vents ; the ruble-work is at £2 per rood of 
36 square yards standard thickness, and the vents are at 
4d. per foot ? 

NoTB 1. One foot is added to the height of the side-walls, 
as an allowance for levellinff. The standard thic^ess of stone 
walls being 2 feet thick, all others, either above or below that 
thickness must be reduced to the standard. 

2. The content of the gaUe-ends is obtained by adding the 
breadth of the house on the outside to the breadth of the chim- 
ney-stalk, and multiplying the sum by half the height from 
the level of the side-walls to the bottom of the chimney-stalk, 
and the content of the chimney-stalks is obtained by multi- 
plying half the ffirt by the height 

3. In taking the dimensions when workmanship only is con- 
cerned, they measure over both side-walls and gabies, and make 
no deduction for voids; but when the tradesman furnishes all 
the materials, the length of the side-waUs is taken on the out- 
side, and the breadth of the gables is taken in the inside of the 
house, and all vacancies are deducted. 

19. A house of 3 stories is 45 feet long and 28 feet broad 
within the walls, and the height from the foundation to the 
top of the side-walls is 30 feet; the gables rise 18 feet above 
the side- walls to the bottom of the chimney-stalks, which 
are 8 feet wide, 3 deep, and 10 hi^h ; the side-walls are 
2\ feet thick, and the gables 3 feet thick ; there are 2 doors 
in the sides, each 7^ feet by 4 feet ; 12 windows in the 
sides and 6 in the ends, each 6 feet by 3| feet; find 
the expense of the workmanship, and the materials 
at £10, 6s. 8d. per rood, allowing £2, 14s. per rood for 
levelling the side -walls. 
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1 . In a shoal of herrings 7 miles in length, 2} in breadth, 
and 350 yards deep ; how many herrings, allowing 172 to 
a solid n)ot ; and how many casks would they ml, each 
containing 815? 

2. £20, 6d. is to be divided among four classes of poor 
people ; there are 7 in the first class, 9 in the secona, 15 
m the third, and 20 in the fourth ; the share of the first is 
double that of the second, the second triple that of the 
third, and the third quadruple that of the fourth : required 
the share of each class. 

3. A dealer in cloth carried to market 27f yards, which 
he sold at 28. ll^d. ; 35^ yards, of which he sold 26 yards 
at 15s. lOjd. ; and the remainder at 15s. 7id.; 25 yards 
which he sold at 5s. 3}d. ; 3 pieces, each 26^ yards, of which 
he sold 52i yards at 6s. 8^d., and the remamder at 6s. 9 Jd. ; 
his expenses amounted to 13b. 6d. ; and he also paid a bill 
of £3^ 17s. 6d. : how much cash did he bring home, sup- 
posing he had £1, 13s. 4d. when he went away? 

4. A miller bought 1100 qrs. of wheat at 358. 6d., and 175 
qrs. barley at 228. ; the wheat produced 2^ stones of flour 
per bushel, which he sold at 23^d. per stone ; the barley 
produced 2f stones per bushel, which he sold at 13^d. per 
stone: find his gain upon the whole, allowing £4, ISs. for 
grinding and other expenses. 

5. Reduce ^\ of 7i of £4, 12s. 6d. to the fraction of 
£90, 3s. 9d., and express the result decimally. 

6. A farmer possesses 24 acres at 25s. per acre, which is 
laid out in four equal divisions: The 1st is sown in wheat, 
and produces 5 qrs. per acre at 37s., seed 6 bushels per 
acre ; 2d, barley produces 5 qrs. at 25s., seed 3^ bushels ; 
3d, oats produces 4} qrs. at 16s., seed 5 bushels ; 4th, 
grass produces in all 160 stones hay, at 42 d. per stone : 
what has the farmer for his expense of time and labour? 

7. If an acre of ground produces 4} qrs. wheat, and each 
peck gives 20 lb. of bread, how much ground will be 
necessary to supply a city of 6000 families with bread for a 
year, supposing each family uses 12 lb. per day ; and how 
much would supply all the mhabitants of the United King- 
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dom with bread for the same time, taking their number at 
29000000, and allowing each person 1^ lb. per day ? 

8. Bedace 7 cwt. 3 qr. 17 lb. to the dec. of 12 cwt. 2 qr. 
16 lb., and 8 ml. 7 fa. 9 po. to the dec. of 40 ml. 5 fu. 24 po. 

9. A merchant sold 8 pieces of linen, each 27 yards, at 
38. 7d. per yard; 78 yards cotton, at Is. 3d.; 4 pieces 
corduroys, each 30 yards, at 2s. 7d. ; 6 pieces velvets, 
each 37 yards, at 3s. 2d. ; but the buyer, being desirous of 
a yearns credit, is willing to allow 5 per cent, for it : how 
much will he have to pay at the end of the year ? 

10. Bought a quantity of cloth for £412, 10s. ; 85 yards 
getting damaged, were sold at 15s., whereby I lost x6, 78. 
6d. ; but sold the remainder so as to gain £17, 16s. 8d. 
upon the whole ; find the quantity bought, and at what 
rate the undamaged part was sold. 

11. A bankrupt owed to his three creditors £48, 15s., 
£72, 10s., and £84, 13s. 4d. ; his effects amounted to £100; 
divide it among his creditors according to their claims. 

12. Received 125 yards of cloth, at 5s. 6d., for 215 lb. 
of tea ; required the price of the tea. 

13. A has 13 cwt. 21 lb. of hops, at 358. per cwt., which 
he would barter with B for 10 sovereigns, o florins, 7 half- 
guineas, and brandy at lis. 6d. per gallon ; how much 
brandy must be given ? 

14. Bought goods to the value of £360, and sold them 
at £400, payable in 6 months ; what was the gain or loss ? 

15. A Darters with B 16 pieces of cloth, each 25 yards, 
at 10s. per yard, for 64 stones of wool, at 14s. per stone, 
and £80 in cash ; the balance is to be paid in cotton, at 
9d. per lb. : how many lb. must be given ? 

16. A gives B S cwt. 3 qrs. 15 lb. of tea, at 6d. per oz., 
for 400 gallons of wine ; how was the wine rated per gal. ? 

17. A barters with B tea worth 5s. 6d., at 6s. 3d., for 
rum worth 7s., at 7s. lid. ; who has the advantage, and 
how much ? 

18. C barters with D 3 cwt. of tea, worth 7s. per lb., at 
78. 4d., for cloth worth 2s. 4d., at 2s. 6d. ; who had the 
advantage in barter, and how much cloth did C get? 

19. A cask of wine containing 55 dozen may be sold 
presently at 39s. per dozen ; or 2 J years hence at 468. 6d. 
per dozen ; but besides losing the mterest at 5 per cent., 

l2 
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the leakage will be 2^ dozen, and other charges 17s. ; what 
is the gain or loss by keeping it ? 

20. A values cloth in barter at 68. 3d., worth only 
58. 9d. ; how must B value cloth worth Ts. 2d. to be even 
with him ? 

21. A barters with B 102 lb. of tea, at 48. 9d., 36 lb. 
ditto, at 3s. 6d., and 54 lb. ditto, at 7s. 4d., for 546 lb. of 
sugar, at £3, 8s. per cwt., 735 lb. ditto, at £4, 16s., and the 
balance in ca^h : how much cash was ^iven ? 

22. A woollen manufacturer sold 3 pieces of broad cloth, 
each 27 yards, at 17s. 3d. ; and 5 pieces of narrow ditto, 
each 31 yards, at lis. 7d. ; he allowed 5 per cent, discount 
for ready money : what did he receive ? 

23. Bartered 56} lb. of tea, at lis. 5d., for tobacco, at 
£7 per cwt. ; how much tobacco did I receive, and at what 
rate per lb. ? 

24. Bartered 252 gallons of rum, and 120 gallons of 
brandy, for 17 cwt. 3 qrs. 23 lb. of tobacco, at £6, 188. per 
cwt. ; and 5 cwt. 19 lb. of sugar, at 158. 6d. per quarter: 
find the price of the brandy and rum per gallon, the brandy 
being dearer by l^s. per gallon. 

25. A barters with B 750 quarters of wheat, at 398. 6d. 
per quarter, for 540 quarters of barley, and £760, lOs. of 
money ; what was the price of the barley? 

26. A butcher agrees with a grazier to feed 30 oxen for 
a year, at £3, 5s. each ; but at the end of 3 months the 
butcher adds 6 more, and at the end of 6 months 9 more ; 
how long may the whole be continued for the sum already 
stipulated ; and what will be due to the grazier if the whole 
are continued to the end of the twelve months ? 

27. The average price of the 30 oxen was £4, 5s., of the 
8iXy £5, 188., of the nine, £6, 148., and after fulfilling the 
original agreement, he feeds each with 18 pecks of com, at 
16s. 4d. per qr., and 24 trusses of hay, at Is. 2d. per tr. ; he 
slaughters them, and their average weight and price were 
as roUow, viz., beef 32 stones, at 3f d. per lb., tallow 5 
stones, at 6|d. per lb., hide 1 guinea : find the gain or loss. 

28. A contractor engages to supply a ship with provi- 
sions, and receives 15s. per month of 28 days, for each 
seaman, thrice as much for each officer, and 6 times as 
much for the captain. The crew consists of the captain, 8 
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officers, and 160 seamen. He proTides 35 barrels beef, at 
S5b. 6d. ; 16 ditto pork, at 52s. ; 8 tons, 15( cwt. of bread, 
at 25s. per cwt. ; 82 bushels of pease, at 5s. ; 26 cwt. 2 qrs. 
21 lb. of cheese, at dOs. per cwt. ; 18 cwt. 3 qrs. 16 lb. of 
batter, at £3, 14s. 8d. per cwt. ; 26| qrs. of oatmeal, at 
19s. ; 8 cwt. of fish, at 268. ; other smidl charges amount 
to £1, 7s. S^d. ; at the return of the ship he finds his profit 
is £185, 5s. 5d. : how long was the voyage ? 

29. Imported 120 jars of oil, each containing 1180 solid 
inches (231 inches = 7^ lb.) ; what did the freight come 
to at 5s. 3d. per cwt., deducting tare at 7 lb. per cwt. ? 

30. A privateer, consisting of a captain, first and second 
mates, a surgeon, a carpenter, 52 sailors, and 42 marines, 
took a prize of £31235|, of which the proprietors are to 
have f , and of the remainder the captain is to have 9 
shares, the first mate, surgeon, and carpenter, each 6^ 
shares ; the second nuite 5 shares ; each sailor IJ share ; 
and each marine f of a share : how much will each get ? 

31. What is that gentleman*s yearly income, who lets 
his estate of 24642 acres, at lis. 8d. per acre ? 

32. A &ther left his estate to his wife and three sons, as 
follows : — To his eldest son J — £140, to his second son i 
-j- £20, to his youngest son ^ — £220, and to his wife ^ ; 
find his estate and the share of each. 

33. A bankrupt's effects amount to £1850; divide it 
among his six creditors, whose claims are to each other 
as the numbers 3, 5, 7, 9, 11, 13. 

34 Four men, A, B, C, and D, got'a present of a guinea, 
of which A claims ^, B }^ C i, D f , but find it too little ; 
determine their shares of it in the above proportion. 

35. Three men, E, F, and Q, entered into compan^r ; £ 
continued his share of the stock for 4 months, and claimed 
i of the profits, F continued his for 9 months, G continued 
his stock of £550 for 8 months, and received ^ of the 
gain ; find E and F's stock. 

36. Suppose a wolf could devour a sheep in an hour, a 
tiger do so in I- hour, and a lion in ^ hour ; and that the wolf 
eats 10 minutes by himself, after which the tiger arrives 
and eats along with him 10 minutes longer, then the lion 
arrives, and ]2l three eat together : in what time w^ill the 
sheep be devoured ? 
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37. A man was engaged for 40 days, at 3s. 6d. per day ; 
he forfeited Is. 3d. for every day he was idle, and received 
only £5, 6s. 9d. ; how many days was he idle? 

38. What number is that, from which if ^^ of 6f\ be 
subtracted and ^\ of 6{ be added to the remainder, the 
sum is 14*125? 

39. In Fahrenheit's thermometer the freezing point is 
32° and the boiling point 212''; in the Centigrade the 
freezing point is zero, and the boiling point 100° : what 
degree F. corresponds with 30° C, ana what degree C. 
with 41° F. ? 

40. A gentleman, after spending }, f, and | of his money, 
has £84, 10s. 9jd. remaining; what sum had he at first ? 

41 . What number, being mcreased by j^, J, |, and ^^ of 
itself, becomes 1927 ? 

42. The 2d, 3d, and 4th terms of a proportion are 78, 
39, and 26 ; what is the first term ? 

43. A person bought 360 apples, at 3 for 2d., and 240, 
at 2 for Id. ; he sold them at 5 for 3id. ; what did he gain 
or lose on the whole ? 

44. Paid £807, 5s. l{d.i, for £725, 128. 6d., borrowed 
4t years since ; what rate per cent, per annum was paid for 
the loan ? 

45. What number multiplied by -00084 produces 15*246 ? 

46. What sum will produce the same interest in 10 
months that £648, 17s. 6d. produces in 6 months ? 

47. The rent of a fishery is £360 ; the tenant employs 
8 men at lOd. per day, and an overseer at double wages ; 
the fishermen have also i of the fish : the fishing season 
continues for 249 days, and they catch on an average, 250 
fish in 8 days — weignt on an average 8 lb. each ; the ex- 
pense of boats and nets is £60 ; the fish are packed in 
barrels, each containing 3001b., price of the barrels 2s. 6d., 
salt Is. 6d. : at what must they oe sold per barrel, that the 
tenant's gain may be i of the whole ? 

48. A person has f of a ship, worth £3150, he sells f\ 
of his share to one person and f of j% of the remainder 
to another ; what part has he remaining, and what is its 
value and also that of the part sold ? 

49. A cistern has three spouts ; by the first it can be 
filled in 24 hours, and by the second in 36, but by the third 
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it can be emptied in 30 hours ; in what time could the 
cistern be filled, if the three spouts "were all open ? 

50. A gentleman distributes £30, 9s. among his labourers ; 
to each man he gives 4s. 6d., to each woman 3s. 6d., and 
to each boy 2s. 6d. ; the men were to the women as 3 to 
2, and the boys to the women as 1 to 4 ; how many were 
there of each ? 

51. What number multiplied by i of 3f and the product 
divided by ^*^ of 13f will give 248? 

52. Reduce 8s. l|d. to the fraction of 14s. Tjd., and 4 
ton, 9 cwt. 3 qr. 23 lb. to the fraction of 19 ton, 19 cwt. 
1 qr. 17 lb, ; also express the results decimally. 

53 . Wh at fraction when divided by (^)* and multiplied 

^7 ViiU gives 684 for the result ? 

54. The 1st, 3d, and 4th terms of a proportion are 156, 
91, and 42 ; what is the 2d term? 

55. Borrowed £181, 13s. 4d., at 3} per cent., and paid 
for the loan £199, 3s. O^d. ; how long had it been bor- 
rowed ? 

56. A city is supplied with water brought in pipes from 
three different fountains, at the distance of If mile, 2f 
miles, and 2} miles respectively ; each foot of pipe weighs 
12 lb. at 2fd. per lb. ; the expense of laying them is 13d. 
per yard ; cisterns and other expenses £45} ; 600 of the 
inhabitants agree to pay as much annually as will amount 
to the interest of the money expended, at 5 per cent. ; how 
much must each pay? 

57. The diameters of the bores of the pipes are 4} in., 
5| in., and 6| in. ; the first runs 4 gallons of water per 
minute, and the quantities supplied by the others are 
directly as the squares of their diameters. Now it was 
found that the number of families in the whole city was 
such, that each, supposing all to have the same quantity, 
would have exactly as many gallons per day as the first 
pipe furnished per minute ; required the number of families. 

58. How much timber is there in a log 3 feet 8 inches 
by 2 feet 11 inches, and 37^ feet long? 

59. In another 2 feet 10 mches by 1 foot 9 inches, and 
33 feet long? 

60. How much timber in a round tree 27 feet long, and 
girt in the middle 75 inches ? 
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61. In another 31 feet long, and girt 55 inches? 

62. In another 25 feet 6 inches long, and girt 37 inches ? 

63. In another 37 feet long, and girts in 3 places, 72 
inches, 60 inches, and 54 inches? 

64. In another 65 feet long, and girts 84 inches, 76 
inches, 63 inches, 56 inches, and 46 inches? 

65. How many square yards of wainscoting are in a 
room 68 feet in circuit, and 11 feet 2 inches high? 

66. A bill of £384, 15s. 5d., dated January 15th, at 3 
months, was discounted March 8th at 4 per cent. ; find 
the net proceeds. 

67. After drawing from a cask of wine J, j- of the re- 
mainder was then drawn, again 1 of the remainder, and 
again | of the remainder, after which 108 gallons were left ; 
how many gallons could the cask contain ? 

68. How many sq. yds. of wainscoting are in a room 37 
feet long, 25 broad, and 9 feet 8 inches high ? 

69. In another 74 feet in circuit, 12| feet high, allowing 
work and half for a door 6 feet 9 inches, by 2 feet 10 
inches, and for 2 windows with shutters, each 5 feet 8 
inches by 3} feet, deducting a vacancy for a chimney 6 
feet 3 inches by 5 feet 6 inches ? 

70. Find the square roots of 400080004 and i|^{. 

71. Invested £6313, 2s. 6d. in the 3 per cents, at 92|, 
and sold out at 93 ; what difference will it make in my in- 
come to reinvest the proceeds in the 4 per cents, at 97|^ ? 

72. How many squares (each 100 square feet) of floor- 
ing in a house of 5 floors, 64 feet by 34, within the walls, 
deducting from each floor the vacancy for the stair, 12 
feet 3 inches by 8 feet ; and what is the value at 468. per 
square ? 

73. How many yards of painting in a room 38 feet long, 
23^ broad, and 11^ feet high, deducting the chimney, 4 
feet 8 inches by 3^ feet ; and how much does it come to 
at 20d. per yard ? 

74. A can do a piece of work in 8 days, which B can 
do in 12 days ; after A has worked 2 days B comes to help 
him : in what time will they finish it ? 

75. Find the cube root of 8242652826424008. 

76. How many yards of plastering on a wall 24 feet 
long, and 12 feet 9 inches high? 
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77. How many roods (rood = 36 square yards) of mason< 
work in a waU 36 feet long and 15 feet high? 

78. A cnbic foot of water weighs 62^ lbs. avoir. ; what 
weight of water is in a cistern 10 ft. 6 m. long, 6 ft. 4 in. 
wide, and 1 foot 3 in. deep ? 

79. A piece of ground 88 yards long, contains exactly 
1 acre ; what is its breadth ? 

80. How many roods are in a wall 108 feet long, and 22| 
feet high; and how much did it cost, at 32s. per rood ? 

81. what is the expense of a wall 27 feet long, 24 feet 
high, and 3 feet thick, at 30s. per rood ? 

82. How many yards of brick-work are in a wall 56 
feet long, 24 feet high, and 2} bricks thick? 

83. In what proportions should tea at 38. 4d. and 4s. 
per lb. be mixed, to sell it at 3s. 6d. per lb. ? 

84. The sum of the incomes of A and B is £1065, 9s. 
2d., and their difference is £85, 15s. lOd. ; what is the 
income of each ? 

85. After paying income tax at 7d. per £, and other 
taxes at Is. 3d. per £ on the remainder, x2184, 7s. 6d. was 
left ; what was the original amount ? 

86. How many yards of brick- work are in a wall 125 
feet long, 14 feet 8 inches high, and 2| bricks thick? 

87. How many feet of hewn work are in a stone 13 feet 
6 inches by 3 feet 8 inches ? 

88. Find the diagonal of a square, whose side is 750 yds. 

89. What is the difference between the simple and com- 
pound interest of £336, 13s. 4d. for 4 years at 2| p. cent. ? 

90. How many feet of hewn work are in 8 stones, each 
12 feet 4 inches by 5 feet 9 inches ? 

91. What will the paving of a street come to at 6id. per 
yard, its length being | mile, and breadth 66} feet r 

92. The com produced by a field was found to be 250 
qrs., or ^ more than what was sown ; how much was sown ? 

93. A person being asked his age, replied if to my age 
you add 4 and ^ of it, Uie sum will he 53 ; what was his age ? 

94. What will the glazing of 9 windows come to at 9|d. 
per foot, three 6} feet high, three 5} feet, and the remain- 
ing three 4} feet high, and their breadth 3 feet 8 inches ? 

95. How many deals, 33 feet by 8 inches, will floor a 
room 33 feet by 28 feet ? 
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96. How many yards of plastering are in 3 rooms, the 
first 24 feet by 16} feet, the second 34} feet by 21 feet 9 
inches, the third 40 feet by 34 feet, their common height 
10} feet, deducting 3 doors, each 6} feet by 3 feet ; and 
what is the valne, the ceilings being reckoned at 8d., and 
the walls at 3d. per yard ? 

97. How many deals, 15 feet long, and 1} foot broad, 
will floor a room 60} feet by 334 feet ? 

98. How many solid yards of digging in a cellar 24 feet 
long, 13} feet broad, and 3 yards deep ? 

99. What will the digging of the foundation of a house, 
68 feet lone, 33 feet broad, and 5 feet deep, amount to at 
15d. per solid yard? 

1 00. A bankrupt can pay 1 3s. 4d. per £1 , but the expenses 
attending his failure are £316, 14s. 2d., and then he can 
only pay 12s. per £1 ; find the amount of his debts. 

101. A merchant bought 84 yards of cloth for £61, 13s. 
4d., he gave 13s. 4d. per yd. for part of it, and 16s. 8d. 
per yd. for the rest ; how many yards of each did he buy? 

102. A garrison of 2500 men was provisioned for 24 days; 
after 16 days it was reinforced, ana then the rations were 
exhausted m 5 days; how many men were in the rein- 
forcement ? 

103. Ninety half-crowns and florins amount to £11, 3s. 
6d. ; how many are there of each ? 

104. Three troops of cavalry start from the same place 
at the rate of 3}, 4, and 4} miles an hour ; the second starts 
3 hours after the first ; how long after the second should 
the third start to overtake the first at the same time ? 

105. A cistern is filled by three pipes in 40 minutes ; the 
first conveys 9 gallons less, and the second 15 gallons more 
than the third per minute ; the cistern contains 2640 ^- 
lons ; how many gallons per minute does each pipe convey 
into the cistern ? 

106. A can do a piece of work in 6 days, which A and 
B can do in 4 days ; how long after B should A begin, so 
that, finishing it together, each may have done half the 
work? 

107. If the weight of mercury be to that of water, as 
13} to 1, and a cubic foot of water weigh 62} lb. ; and the 
height of the mercury in the barometer (the weight of 
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which is eqnal to the weight of a column of air on the 
same base, extending to the top of the atmosphere) be 30 
inches ; what is the weight of the air upon a man's body, 
which measures generally about 15 square feet ; and what 
is the whol^ weight of the atmosphere, the earth's surface 
being 198943750 square miles? 

108. If the proportion of sea to land upon the surface of 
the earth be as 21 to 10, and the mean depth of the sea 
2 miles ; what will be the weight of the whole body of 
water in the sea, and what will be the weight of the wnole 
body of salt and other particles wherewith it is impreg- 
nated, the weight of sea to pure water being as 103 to 100 ? 

109. Bar gold in London is £3, 17s. 9d. per oz. stand- 
ard; required the arbitrated rate of exchange produced 
by its export to the United States, for coinage at the rate 
o^ 232^ grains of fine gold for the eagle of 10 dollars. 

110. Bar silver in London is 5s. per oz. standard; in 
Amsterdam it is 104^ florins per pond fine; the pond 
being equal to 1000 wigties, and 31*1002 wigties equal to 
1 oz. troy; required the arbitrated rate of exchange between 
London and Amsterdam. 

Note. There are three sorts of leyers accord- 
inff to the different situations of the power, the ^ f ^ 

fvScTum or prop, and the weight as m the an- p r 

nexed diagram. Now, in 2l the mechanic w ^ 

powers, the momentum of the power is equal ^ __y 

to the momentum of the weight ; or, in other ^ 

words, the power multiplied into its Telocity is equal to the 
weight multiplied into its Telocity. Therefore, putting |)^ 
power, v> = weight, D = the distanqe between the power and 
fulcrum, and d = distance between the weight and fiilcmm, 

then J? X D = w? X d\ whence jp = — ^r — » w = -^-^ — , 

p W 

111. Let^ = 5, D = 100, rf= 10, w == 50, considering 
any three of these as given ; required the others. 

112. Let ^ = 5, D == 110, c? = 10, 117 = 55, considering 
any three of these as given ; required the others. 

113. Let j> = 55, D = 10, d = 110, «? = 5, admitting 
that any three are given, the fourth is required. 
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114. At what distance from the falcrum of a steel-yard 
must a pound weight be suspended, to balance 31b., 4 lb., 
5 lb., etc., hung at 4 inches distance from the other? 

115. A beam of 8 inches radius, winding a rope with a 
bucket round it, is driven by the help of a wheel of 4 feet 
radius ; what force will be necessary to raise 63 gials. of 
water, when a solid foot weighs 62|^ lbs. ? 

Note. A heavy body falling from rest will fall 16^^ feet in 
the first second of time ; and the spaces described from the 
beginning of moticm are as the squares of the number of 
seconds. 

116. What space will a heavy body, falling freely, pass 
through in 9 seconds ? 

117. In what time would a stone, filing from the top of 
a precipice 600 feet high, reach the ground ? 

118. How far will a body descend, in free space, in 20 
seconds ? 

119. I reckoned 7 strokes ofhny pulse during the fall of 
a stone from the top of a rock ; what height did it fall, the 
pulse beating 70 times in a minute ? 

Note. Sound in common air moves uniformly at the velocity 
of 1142 feet per second. 

120. I observed the flash of a gun 30 seconds before I 
heard the report ; how far was it distant? 

121. How long after firing a gun, will the report be heard 
at the distance of 7 miles ? 

Note. The degrees and effects of light, heat, and attraction, 
are reciprocally proportional to the squares of their distances 
fr(mi the centre whence they are propagated. 

122. The distance of Mercury from the sun being 
reckoned 37 millions of miles, of Venus 69 millions, of the 
Earth 95 millions, of Mars 145 millions, of Jupiter 495 
millions, of Saturn 907 millions, and of Uranus 1823 
millions ; find the proportion of the sun's light, heat, and 
attraction on all these bodies. 
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DECIMAL COINAGE. 

The propriety of introdacing a Decimal Coinage into this 
country having for some time been under the considera- 
tion of Government, the system most likely to be adopted 
is given in the following table. 

TABLE OF DECIMAL MONEY. 

1 ma (TO.) = X^rAny = ii^- 

10 mils = 1 cent (c.) = £^4^^ = 2|d 

100 mils = 10 cents = 1 florin (fl.) = J^y = 2s. 
1000 mUs = 100 cents = 10 florins = £1 = 20s. 

6d.^25m.=2c.5m.; ls.=50m. = 5c.;2s.6d.=125m.= 
Ifl. 2c. 5m. ; Ss. = 250m. = 2fl. 5c. ; 10s. = 500m. = 5fl. etc. 

The pound sterling would then be divided into 1000 
equal parts, instead of 960 parts, as it now is, and calcula- 
tions in money would be performed as in Simple Numbers, 
due care being taken to separate the pounds from the 
florins, cents, and mils by a point. 

Ex. 1. Express £9, 5fl. 8c. 2m. ; £10, 8c. 5m., and £12, 
4fl. 3m. as decimals of £1. 

Here, £9, 5fl. 8c. 2m. is written decimally, £9'582 
>^ 10 8 5 » » 10-085 

» 12 4 3 IT >» 12-403 



1. £79, 2fl. 

2. 97 5 

3. 69 8 

4. 96 6 



Write decimally, 



5. £110, 7fl. 8c. 

6. 101 9 

7. 136 5 2 

8. 163 4 



9. £153, 9fl. 8c. 6m. 

10. 135 8 2 

11. 315 4 

12. 513 7 



Ex. 2^ Express £72*874 in £8, florins, etc. 
8fl. 7c. 4m. 

Express in £s, florins, etc., 



Ans. £72, 



13. 
14. 
15. 

16. 



£84-200 
48-340 
96-257 

108-025 



17. £123007 

18. 132-174 

19. 213-305 

20. 312-048 



21. £672-867 

22. 257-480 

23. 752-025 

24. 572009 
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), 8UBTEACTI0N, HULTTPLICATION, AND DIVIBION. 

Rule. Write the araounts decunallj, proceed as in the 
four Simple Rules, and point off three figureB from the right 
of the result. 

Ex. 3. Find the sum of £75, %&. 6m., £57, 6c. 8m., and 
£63, 8m. ; ^o the difference between £108, 2fl. 7m. and 
£59, 3fi. 7c. 8m. 



£75, 8fl. 6m. = £75-805 

£57, 6c. Bm. = 57-058 

£63, 8m. = 63-008 

Sum, £195-871 




£108, 2fl. 7m. = £108-207 

£59, 3a. 7c 8m. = 59378 

Difference, £48-829 


Ex. 4. £17, 8fl. 2c. 4m. 


X73i 


£396, 2fl. Ic. 6m ~ 36. 


£17-824 

73 

53472 

124768 

Product, £130n62- 






3gf6)£396-2I6 

I 6)66-036 

Quotient, £11-006 



;. £148, 5c. 8m. + £418, 5fl. 7m. + £184, 9fl. 8c. 7m.4- 
£418, 6m. -I- £841,7c. 8m. + £481. 6fl. + £814, 5fi. 8c 2m. 

27. £784, 2fl. 4m. + £874, 5c. 7ra.+ £487, 9fl. 2c. 8m.+ 
£847,2m.+ £748, 3c. + £478, 5fl. 8m. + £500, 8fl. 7c- 6m. 

28. £956, 2c. 4m. + £596, 3fl. 7c. + £966, 7fl. 6c. 5m.+ 
£695, 7m. 4- £569, 2€. 6m. + £659, G9. 5c. 4m. + £729, 7c. 

29. £327,3fl. 2c. 5ra. + £237, 2fl. 6m. + £273, 3e. 4ra.+ 
£723, 8m. + £732,9fl. + £372, 8fl. 9c. 8m. + £379, 2fl. 6m. 

30 £568, 7fl. 8c. 6m. + £586, 7m. + £658, 5c. + £685, 
9fl 8m +£856,8c.6m.+£865,4fl.5c.6m,+£984,3fl. 

31 1-rom £836, 59. 8m, take £397, 6fl. 7c. 9m. 

32 Take £348, 7fl. 8c. from £836, 6fl. 5c. 7ra. 
■" Iftrom £872, 8fl. 3c. 2m. take £384, 9fl. 7c. 8m. 

'' Rke £397, 73. 9m. from £482, M. 7c. 6m. 

£916, 3c. take £429, 7fl. 6c. 5m. 

£419, 4fl. 7c. 6m. from £718, 28. 6o. 3m. 

Sfl 9m. X 27 I 40. £84, 6fl. 60. 8m. X 96 

6fl 7c. 4m. X 49 41. £67, 7c. 9m. X 'i^ 

Sfl 6c. X 72 42. £84, 2fl. 6c. 3m. x 110 
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43. £95, Ifl. 8m. X 63 

44. £59, 6fl. 8c. 7m. X 144 

45. £7, 8fl. 9c. 6m. X 19 

46. £9, 7fl. 8m. X 23 
47- £12, 7c. 3m. X 47 



48. £15, 7m. X 95 

49. £24, 3fl. 7c. 6m. X 101 
60. £37, 8c. 6m. X 243 
61.£48, 9fl. 4m. X 313 
62. £73, 6fl. 2c. 7m. X 379 



53. £209, 3fl. 7c. 6m. 

54. 266 6 2 5 

55. 401 5 5 6 

56. 562 4 8 

57. 777 8 9 6 

58. 995 2 1 1 

59. 1165 9 9 5 

60. 1041 8 7 6 



. 24 
. 27 
. 35 
- 44 
• 56 
. 63 
. 81 
132 



61. £338, 6fl.6c.6m. 

62. 666 8 5 2 

63. 1010 7 2 9 

64. 734 2 9 8 
66. 1596 8 3 8 

66. 1482 6 4 

67. 1214 3 7 9 

68. 3786 7 8 



. 19 
- 26 
. 37 
. 46 
. 89 
• 98 
123 
292 



Ex. 5. Reduce £14, 19s. 9d. from the present to the 
decimal system. 

By GontractionS, p. 91, £14, 19s. 9d. = £14'9875 
Reduce from the present to the decimal system. 



69. 8s. 6d. 

70. 12 3 

71. 13 4 

72. 16 9 

73. 17 6 

74. 18 4 



76. £4, 2s. 6d. 

76. 7 3 9 

77. 9 16 8 

78. 10 16 6 

79. 14 16 3 

80. 19 17 8 



81. £29, 6s. 7jd. 

82. 47 6 8 

83. 69 8 6 

84. 79 16 3 
86. 86 16 6 
86. 98 1 8 



Ex. 6. — ^Reduce £17, 6fl. 7c. 6m. from the decimal to 
the present system. 

By Contraction 4, p. 92, £17-575 = £17, lis. 6d. 
Reduce from the decimal to the present system. 



87. 6fl. 2c.5m. 


93. £4, 6fl. 8c. 3m. 


99. £29, 9fl. 6c. 4m. 


88. 7 7 6 


94. 7 6 6 6 


100. 47 7 1 6 


89. 8 6 4 


95. 9 8 3 3 


101. 68 6 8 2 


90. 3 7 6 


96. 12 3 3 3 


102. 77 3 2 8 


91. 9 8 3 


97. 14 9 3 5 


103. 84 4 8 3 


92. 6 1 6 


98. 17 6 8 3 


104. 99 3 3 
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PRACTICAL EXERCISES. 



1. A gentleman's annual income is £525, 8fl. 7c. 5m. ; 
his expenses amoont to £375, 9fl. 8c. 6m. : how much does 
he save in the year? 

2. What should be paid for 37 lbs. of sugar at 3c. 7m. 
per lb. ? 

3. If 67 yards of cloth cost £82, 7c. 5m. ; what is the 
price per yard ? 

4. The yearly rent of a house is £92, 3fl. ; how much 
is it weekly ? 

5. What should be paid for 57 quarters of wheat, at 
£2, 3fl. 7c. 5m. per quarter ? 

6. Divide £505, 7c. 5m. among 89 men^ 

7. What is the weight of a piece of silver, which cost 
£34, 3fl. 7c. 5m., at 2fl. 7c. 5m. per oz. ? 

8. If 17 cwt. of sugar cost £36, Ifl. 2c. 5m. ; what 
should 183 cwt. of the same cost ? 

9. How many yards of cloth, at 2fl. 2c. 5m. per yard, 
should be given for 243 yards, at Ifl. 8c. 7jm. per yard? 

10. Find the value of 1 cwt. of sugar, when 5 cwt. 18 
lb. cost £13, 5m. 

11. If the quartern loaf costs 3c. 7|m. when wheat is 
at £3, 5fl. per qr. ; what should it cost when wheat is at 
£2, 8fl. per qr.? 

12. A bankrupt's effects amount to £5756, and he com- 
pounds with his creditors for 6fl. 2c. 5m. per £1 ; what is 
the amount of his debts ? 

13. If 45 men earn £125, Ifl. 5c. 6m. in 10 days ; how 
many men will earn £187, 7fl. 3c. 4m. in 15 days? 

14. In what time will the interest of £525, 3fl. 7c. 5m. 
pay a debt of £87, 5fl. 6c. 2|ra. at 5 per cent, per annum ? 

15. If 24 men consume £6 worth of bread in 15 days, 
when the loaf is at 3c. 2m. ; what value of bread wiU 56 
men consume in 25 days, when the loaf is at 2c. 4m. ? 

16. What part of £23, 6fl. 5c. 2m. is £13, 7fl. 9c. 7m. ? 

17. Reduce £7, 6fl. Ic. 6m. to the decimal of £14, Sfl. 
7c. 5 m. 

18. Find, by Practice, the value of 12 cwt. 3 qrs. 14 lbs. 
of tea, at £19, 6fl. per cwt. 
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19. What is the interest on £574, 6fl. for 4} years at 
3^ per cent, per annum ? 

20. Required the amount of £5760, 8fl. for 2 years, 4 
months, at 2i per cent. 

21. Find the interest on £1533 for 240 days at 3} per 
cent. 

22. What is the amount of £520, Ifl. 2c. 5m. for 2 years 
and 120 days, at 4 per cent. ? 

23. What sum will amount to £188, 2c. 5m. in 2 years, 
3 months, at 4 per cent. ? 

24. Wliat discount should be allowed for present pay- 
ment of £763, 3fl. 4c. 4m. due six months hence, at 2{ per 
cent. ? 

25. Find the present value of £187, 7fl. 7c. 5m., due 219 
days hence, at 24 per cent. 

26. If £775, 8fl. 7c. 5m. amounts to £1024, Ifl. 5c. 5m. 
in 8 years ; what rate per cent, is charged for the loan ? 

27. In what time will the interest of £2053, Ifl. 2c. 5m. 
pay a debt of £100, 8fl. at 3^ per cent. ? 

28. Wliat must be paid for insuring £7050, at Ifl. 7c.* 
5m. per cent. ? 

29. How much should be paid for £948, 5fl. Ic. 2m. 3 
per cent, stock, at 92|, brokerage Ifl. 2c. 5m. per cent. ? 

30. How much must be invested in the 3 per cents, at 
92}, to produce an annual income of £245, 2fl. 5c. 6m. 

31. A person has £5000 in the 3 per cents. ; how much 
must he invest in the 3^ per cents, at 93) to have an 
income of £399, 9fl. per annum ? 

32. A grocer mixes 12 lbs. of tea at 2fl. 2c. 5m. with 15 
at 2fl., 20 at Ifl. 7c. 5m., and 24 at Ifl. 5c. ; how should 
the mixture be sold per lb. to clear 8fl. 3c. 2m. ? 

33. A bankrupt owes to A, £420, 6fl. 2c. 5m. ; to B, 
£342, 3fl. 7c. 5m. ; to C, £497, 3fl. 2c. 5m. ; to D, £608, 
6fl. 7c. 5m. ; and to E, £542, Ifl. 2c. 5m. ; his effects 
amount to £1774, 9fl. 4c. 4m. : how much will each receive ? 

34. Divide £1383, 9fl. 3c. 6m. among A, B, C, and D, 
giving A 4 as often as B 3, C 2 as often as B 3, and D 3 
as often as C 5. ' 

35. Divide £474, 2fl. 9c. 2m. among 4 persons, so that 
i of the 1st, i of the 2d, ) of the 3d, and I of the 4th, may 
each make the same sum. 
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36. Bought 3 casks of sugar, each 3 cwt. 2 qr. 14 lb., 
at 2c. 5m. per lb. ; what should the whole be sold for to 
gain 6fl. per cwt. ? 

37. Bought goods for £613, 2fl. 5c. 6m. ; how should 
they be sold to gain 7^ per cent. ? 

38. A person^ income is £525 ; how much has he left 
after paymg a tax of 7c. 5m. per £ upon it ? 

39. find the difference between the simple and com- 
pound interest of £450, 6fl. 7c. 5m. for 4 years, at 4 per 
cent. 

40. What is the present value of £756, 8fl. 5m., due 3 
years hence, at 3 per cent, per annum, compound interest ? 

41. What is the amount of an annuity of £45, payable 
yearly for 5 years, at 4 per cent, per annum, compound 
mterest ? 

42. How many £% florins, cents, and mils, and the same 
number of each, are contained in £809, 9fl. Ic. 9m.? 

43. The sum of the incomes of 2 persons is £1005, 4fl. 
8c. 9m., and the difference is £45, 7fl. 5c. 9m. ; what is 
the income of each ? 

44. By selling coffee at £9, 3c. per cwt., 7^ per cent, 
is gained ; how much is gained per cent, by selling it at 
£9, Ifl. 5c. 6m. per cwt. ? 

45. How many yards of cloth at £1, 2fl. 7c. 5m. should 
be giyen for 85 cwt. of sugar at £2, 8fl. 5m. per cwt. ? 

46. A person, after spending ^ and | of his income, has 
remaining £97, 2fl. 8c. 4m. ; what was his income at first? 

47. A person has ^ of a ship worth £4576, 3fl. 2c. ; he 
sold i of his share to one man, and } of the remainder to 
another : what part has he left, and what is its value ? 

48. A father left f\ of his estate to his son, and the re- 
mainder to his daughter ; the difference of their fortunes 
was £675, 5fl. 2c. 4m. : what was the value of his whole 
estate ? 

49. Lost 8 per cent, by selling an article for £16, 6fl. 
7c. 5m., and recovered the loss by selling another for £37, 
7fl. ; what was the gain per cent, on the second article ? 
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THE METRIC SYSTEM 

Deriyes its name from the metrej which is the onit of 
length, and is the ten-millionth part of a quadrant of the 
meridian, or the ten-millionth part of the distance be- 
tween the poles and the equator. 

The principle on which it is founded is, that ten of any 
name make one of the next higher name ; hence arithmeti- 
cal operations in this system are performed as in simple 
numbers. 

In the following tables, the unit of length is the metre; 
of surfBuse, the are; of solidit^^ the tiere; of capacity, the Utre; 
and of weight, the gram. The Latin deriyates--<2eei, tenth 
of; eentij hundredth of; and mtSi^ thousandth of— are pre- 
fixed to the seyeral units to denote their subdiyisions : while 
thd Greek deriyatiyes — deca or deka, ten ; heeto^ hundred ; 
"kilo, thousand ; and m^ria, ten thousand— are prefixed to the 
seyeral units to denote their multiples. 

TABLES OF THE METRIC OR DECIMAL SYSTEM. 

I. Measures of Length. 



10 millimetres 
^0 centimetres 
10 decimetres 
10 metres 
10 dekametres 
10 hectometres 
10 ItUometres 



1 
1 
1 
1 
1 
1 
1 



centimetre 

decimetre 

metre 

dekametre 

hectometre 

kilometre 



'394 inches. 
3-937 „ 
39-371 „ 
10-936 yards. 
109-363 ,, 
1093-633 „ 
6*2138 miles. 



mynametre = 
100 yd» = 91-438 metres ; 100 ml. = 160-932 kilometres. 
Long distances are stated in kilometres. 

n. Measures of Sur&oe. 
10 centiares = 1 declare = 11*960 sq. yards. 
10 declares = 1 are = 119603 „ 
10 ares = 1 dekare = 39-538 sq. poles. 
10 dekares = 1 hectare = 2-471 acres. 

100 square metres := 1 are. 

100 square yards = 83*610 square metres. 

loo square poles =: 25*292 ares. 

100 acres = 40*467 htfctares. 

Large surfaces are stated in hectares. 

M 
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m. Measures of Solidity. 

10 centisteres = 1 decistere = 3*532 cu. feet. 
10 decisteres = 1 itere = 35*317 „ 
10 steres = 1 dekastere= 353*167 „ 

1 cubic metre = 1 stere ; 1 dekastere = 13 c. yards. 

rv. Measures of Capacity. 

10 centilitres = 1 decilitre = "704 gill. 
10 decilitres = 1 Utre = 1*761 pint. 

10 litres = 1 dekalitre = 2*201 gallons. 

10 dekiditres = 1 hectolitre = 2*751 bushels. 
10 hectolitres = 1 kilolitre = 3*439 quarters. 

1 cubic decimetre = 1 litre = 61 cu. inches nearly. 

100 gallons r= 454*346 litres. 
100 bushels = 36*348 hectolitres. 

V. Measures of Weight. 

10 milligrams = 1 centigram = *154 grain. 
10 centigrams = 1 decigram = 1*543 ,» 
10 decigrams = 1 gram = 15*432 „ 

10 crams = 1 dekagram = 5*644 drams ay. 

10 aekagrams = 1 hectogram = 3*527 ounces „ 
10 hectograms ^ 1 kilogram = 2*205 pounds „ 
10 kilograms = 1 myriagram = 22*046 „ „ 

1 cubic centimetre of distilled water, at its greatest 
density, weighed in a vacuum = 1 gram. 

100 kilograms ^ 1 quintal ; 1000 kilog. = 1 millier. 
100 lb. av.=45'359 kilograms ; 1 00 tons=101 605 milliers. 

VI. Measures of Value. 

10 centimes = 1 decime. 

10 decimes = 1 franc = 9jd. ster. nearly. 

The par of exchange with London, deduced from the 

gold coins, is 25 francs 22^ centimes per £1. The 
ecime is seldom mentioned, accounts being kept Id 
francs and centimes. 
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EXERCISES ON THE METRIC SYSTEM. 

1 . How many centimetres are in a hectometre ? 

2. How many millimetres are in a myriametre ? 

3. Express 9*754 kilom., in metres and in millimetres. 

4. Write in words— 9-6 metres ; 39*45 m. ; 4075*395 m. 

5. How many centiares are in 1000 hectares ? 

6. How many square metres are in a dekare ? 

7. Express 753 hectares, 84 centiares, in ares. 

8. Write in words— 497 ares; 734*8 ares; 975*45 ares. 

9. How many centisteres are in 500 dekasteres ? 

10. How many cubic decimetres are in a dekastere ? 

11. Express 95 dekasteres, 75 decisteres, in steres. 

12. Write in words — 575 steres; 57*5 steres; 5*75 steres. 

13. How many decilitres are in 5 hectolitres ? 

14. How many cubic centimetres are in 10 kilolitres ? 

15. How many cubic centimetres are in 12 dekalitres? 

16. Express 45 kilolitres, 75 litres, 25 centilitres, in litres. 

17. Express 125 hectolitres, 175 centilitres, in centilitres. 

18. Write in words— 9654 litres ; 94*25 litres ; 375 litres. 

19. Write in words— 7954 centil.; 46875 millil.tres. 

20. How many decigrams are in a kilogram ? 

21. How many miUigrams are in a dekagram? 

22. How many centigrams are in 10 hectograms? 

23. Express 75 hectog., 25 decigrams, in grams. 

24. Express 4 dekagrams, 75 centigrams, in milligrams. 

25. Express 9 kilo^. 7 dekag. 4 decig., in centigrams. 

26. Express 8 milliers, 7 quintals, in grams. 

27. Write in words — 735*75 grams ; 9754*25 grams. 

28. Write in words — 37500 decig. ; 74895 centigrams. 

29. Write in words— 37546 centig. ; 369548 miUig. 

30. How many centimes are in 375 francs ? 

31. Write in words— 756*25 francs ; 3456*75 francs. 

Find the sum of, — 

32. 8 kilometres, 7 dekametres, 5 decimetres ; 84 hecto- 
metres, 7 metres, 75 millimetres ; 95 dekametres, 7 deci- 
metres ; 9 metres, 5 millimetres ; 975*025 metres. 
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Find the sum of, — 

33. 7-269 metres; 3'459 dekametres; 7*895 hecto- 
metres ; 3*498 metres ; 3*75 decimet. ; 9*4375 kilomet. 

34. 347 hectares, 5 declares ; 25 ares, 75 centiares ; 8 
dekar. 3*25 ares ; 375 hectar. 95 deciar. ; 732*45 deciar. 

35. 657*35 hectares; 369*25 ares; 67545 declares; 
3595 centiares ; 453*9 dekares ; 9*75 ares. 

36. 14*375 steres ; 24*25 dekasteres ; 47*5 decisteres. 

37. 7*475 kilolitres; 95*75 hectolitres; 754*3 dekal.; 
754-5 litres ; 8*2475 kilol. ; 35*425 hectol. ; 43*75 litres. 

38. 37 kilol.; 147 hectol.; 475 dekal.; 143*75 Utres; 
450 decU. ; 1375 centil. ; 73 kilol. ; 195*35 litres. 

39. 74 kHog. ; 375 hectog. ; 3475 dekag. ; 4375 grams ; 
3756 decig. ; 37543 centig. ; 34568 milligrams. 

40. 3456 francs, 75 cents. ; 4563 fr. 25 cents. ; 3475*95 
fr. ; 2575 fr. 4 cents. ; 7459 fr. 25 cents. ; 75955 cents. 

41. 75 kilom. 56 metres — 175 hectom. 25 dectm. 

42. 74375*25 ares — 575 hectares, 15*75 ares. 

43. 495 dekasteres, 75 centist. — 396 dekast. 25 decist. 

44. 745 kUol. 45 Ut. 8 centil.— 59 kilol. 5 dekal. 9 centil. 

45. 947 kilo§. 75 deksj?. 75 decig.— 174 kilog. 96 deki^. 
765 centig. — 56*79565 kilograms. 

46. 4 milliers, 37504 grs.— 24775 kilog. 3*75 gr. 

47. 3756 francs, 25 cents.— 1797 fr. 7 dec. 8 cents. 

48. 8954 francs, 26 cento.— 5985 fr. 96 cents. 

49. 2 dekam. 25 decim. 25 millim. X 16, 37, 42*5 

50. 25 hectares, 215 centiares X 24, 43, 3*75 

51. 34 dekast. 895 centisteres X 56, 62, 47*5 

52. 25 kilol. 127*45 litres X 72, 79, 2*45 

53. 4 myriaff. 147 gr. 75 centig. X 81, 89, 3*42 

54. 2 quintals, 125*75 grams X 96, 101, 4*25 

55. 4375 francs, 75 cento. X 99, 111, 2*47 

56. 4 kilom. 27 metres, 75 centim. -f- 25, 47, 2*45 

57. 47 kilol. 75 dekal. 375 centil. -^ 45, 63, 24*5 

58. 3347 kilog. 25 dekag. 475 centig. ^ 60, 73, 36*5 

59. 37 milliers, 147 kilog. 75 grams 4- 40, 31, 3*65 

60. 37458 francs, 75 cento. -7- 35, 43, 79*3 



ANSWEBS. 







SIMPLE ADDITIOS^ 






1. 


20828 9. 413608 


17. 


48272491 


2. 


18031 


10. 407219 


18. 


318769662 


3. 


15220 


11. 45293750 


19. 


54540 


4. 


16803 


12. 258329412 


20. 


55055 


6. 


24005 


13. 275849956926 


21. 


69502121 


6. 


30888 


14. 452986 


22. 


318725 


7. 


37961 


15. 213207895 


23. 


190572575 


8. 


27601 


16. 1870302861 


24. 


244121066 


1. 


45293750 


9. 10202566290 


17. 


£70603560 


2. 


258329412 


10. 715048145489126 


18. 


5868 years 
£1996 


3. 


275849956926 


11. 8959706158610 


19. 


4. 


172486693 


12. 98951852130430 


20. 


£26468 


5. 


467607538 


13. £210229 


21. 


£33390 


6. 


100615850 


14. 25124 trees 


22. 


7587045 


7. 


364061525 


15. £2024 


23. 


5267 foot 


8. 


910634531 


16. £2024 




1100 horse 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



SIMPLE SUBTRACTION. 



3814 

1176 

471 

486 

462 

999 

47739 

44549 

171139 

5293750 

23798657 

69147873734 

995896 



14. 1985846 

15. 34827583 

16. 486792836 

17. 5196382 

18. 9182735 

19. 8765433 

20. 85936428 

21. 8628475 

22. 347636 

23. 5497919 

24. 81726355 

25. 68004 

26. 72486693 



27. 4676075 

28. 7788490 

29. 90858897 

30. 1006158 

31. 3640615 

32. 91063453 

33. 7369286 

34. 69968419 

35. 1020256629 

36. 71504814548 

37. 999977689 

38. 895970615861 

39. 989518521304 

H 2 
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1. £4674 

2. 39 years 

3. In 1816 

4. £7329 
6. £2894 
6. 17 years 



7. 



;i261 



8. Pres. ye.— 1519 

Diff. + 604 

9. 487 years 

10. £1881 

11. £1530 

12. 802151385 



13. 562 horse ; 
3635 foot 

14. 6942 feet 

15. 18966818 

16. 440 yd. 

17. 2818145000 ml. 
20. In 1769 



18, 19, 21, 22, Pres. year — dates in these Exercises. 



SIMPLE MULTIPLICATION. 



203670942860277 
271661257147036 
339451571433795 

1. 1804599297 

2. 27535765810 

3. 31624816 

4. 53055442 

5. 48964815 

6. 37012312 

7. 341591710 

8. 659198664 

9. 50205818 

10. 29382630 

11. 864472245 

12. 69748500 

1. 141294366 

2. 16299552 

3. 30329574 

4. 47932390 

5. 5299672 

6. 41358060 

1.7740 sheaves 

2. 2655 letters 

3. £33984 
* 4. £1872 

6. £9648 



16. 18135 ml. 



Case I. 
407341885720554 
475232200007313 
543122514294072 
611012828580831 

13. 2763308592 

14. 73997918611 
15. 7425028227636 
16.2958421180572 

17. 2408397120 

18. 4822150080 

19. 448349273425 

20. 29062914930 

21. 72027758680 

22. 574585614865 

23. 67254023544 

24. 68118176511 

Case II. 

7. 62913396 

8. 7799936 

9. 33945600 

10. 38525809 

11. 78801336 

12. 12790092 

6. 224 sq. ft. 

7. 18480 stones 

8. 666226000 grs. 

9. 56940 strokes 
10. 31680 sq. yds. 



678903142867590 
746793457154349 
814683771441108 



25. 7378240711125 

26. 456817937112 

27. 549937660552 

28. 3275126400000 
29. 51643431600000 
30. 3853670873940 
31. 50594581803480 

32. 326034810684 

33. 59944860490 

34. 264998300000 

35. 2963100000000 
36. 58543382524158 

13. 63209856 

14. 17156544 

15. 658538928 

16. 874621260 

17. 760070976 

18. 1627531080 

11. 2646 

12. 122640 miles 

13. 15300 men 

14. 63952 ft. 

15. 525600 min. 



17. 24884160 letters 
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1. £445 each 

2. 760 pages 

3. Ill trees 



SIMPLE DIVISION. 
Case I. 



1. 4678949 

2. 496108 

3. 342926A 

4. 78460839 
6. 80987541} 

6. 91468937 

7. 78460839 

8. 86886011 

9. 91468937 

10. 39232441} 

11. 91468937 



1. 3919576231 
19697876161 

1306626077 
9798938071 

783915046A 
653262638^\ 

2613050154 

15678300921 

1119878637} 

871016718 

712650042 

2. 3421376990 
1710688495 



12. 


91468937 


23. 


1711}}}} 


13. 


763973}i 


24. 


1786,VA 


14. 


6801816;}} 


26. 


899S}45} 


16. 


91468379604 


26. 


764268 


16. 


6789456 


27. 


5648736 


17. 


80455464}}} 
247567 


28. 


144171AVA 


18. 


29. 


12076849 


19. 


317649 


30. 


1460900 


20. 


2706915 


31. 


2768000 


21. 


147678 


32. 405001 OtVtVWWVt 


22. 


73581 


33. 


207008009 



Gases II. and in. 

1140458996} 
855344247} 
570229498} 

622068543^T 
760305997} 
977536282} 
1368650796 

2280917993} 
684275398 

3. 1782 

4. 2074}} 

5. 198t% 

6. 17691}} 

7. 467}J 



4. £1&tV V^^ ^^< 

5. £67 each 

6. 20 ft. long 

7. 521 herrmgs 



8. 10313/t. 

9. 78504 

10. 907356 

11. 3891468 

12. 7553344 

13. 784689 

14. 155610t\ 
16. 203318}$ 

16. 19935}} 

17. 9493}} 

18. 44433^% 

19. 24559^% 

20. 63425 



8. 8465 

9. 582}) miles 
10. 675 times 
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SUPPLEMENT TO MULTIPLICATION AND DIVISION. 






Case I. 




1. 


37917 


6. 


4095| 


12. 


10041A 


2. 


50274 


7. 


7209i 


13. 


871690873,»T. 


3. 


6610^ 


8. 


12415J 


14. 


325669443fi 


4. 


6877 9. 


18445 


15. 


25152998214 


6. 


3260J 10. 
11. 


95924 
62xV 


16. 


943593841JJ 




Case TT. 




1. 


1641041 


5. 


628f} 


9. 


22757tVV 


2. 


83568A 


6. 


75423*4 


10. 


446975m 


3. 14949841 1 


7. 3541lA"x 


11. 


116219^ 


4. 


11967y\ 1 8. 2 

■ 

CONTRACTIONS IN I 


457T.VA 


12. 


489699IH 




5IMPTiE MULTIPLICATION. 


1. 


182410 


5. 


10190700 


9. 


509550 


2. 


2396750 


6. 


73914000 


10. 


29775 


3. 


33919500 


7. 


184650 


11. 


1240500 


4. 


941145 


8. 


2368000 


12. 


73050000 


13. 


98592 


17. 


397712 


21. 


801751 


14. 


145741 


18. 


492890 


22. 


91532 


15. 


94582 


19. 


943313 


23. 


815958 


16. 


571584 


20. 


714000 


24. 


68764 


25. 


7502583 


29. 


7604832 


3a 


3969603 


26. 


84321379 


30. 


37026 


34. 


2799972 


27. 


285381 


31. 


96903 


35. 


5249475 


28. 


58828 


32. 


3358416 


36. 


56718654 


37. 


9788473098 


40. 


55677584 


43. 


60185834 


38. 


4466526 


41. 


40872087 


44. 


7280896 


39. 


468412172 


42. 


30677871 


45. 


16383168 




CONTRACTIONS IN SIMPLE DIVISION 


1. 


75647 


5. 


8615M^ 1 


9. 


16653,^ 


2. 


499581* 


6. 


54358^% 


10. 


3787tV^«\, 


3. 


189194A«;y 
1667461* 


7. 


4999J** 


11. 


5810A% 


4. 




8. 


794AVTfc 


1 


12. 


658 J^« 



CONTRACTIONS IN SIMPLE DIVISION. 



2ia 



13. 3839tV I 14. 629 | 15. 181^ 
16. 740168ViMf I 17. eSi^mjf I 18. 75384 



19. 88214H 

20. 6672 



21. 1428/,% 

22. 876AW 



23. 
24. 



36AVt 

72|«f 



COMPOUND NUMBEB8. 
REDUCTION. 

BEDUCTION OP MONEY. 

Cases I. and II. 

The Answers to the First Twelve Qaestions are the Nambers 
given in the next Twelve, and vice versa. 

Case m. 

89114220 h.-ffa. 10s. 
£381450640, 4b. 
2526940 dol. Ss. 4d. 
£70676, 178. 6d. 
862182 h.-gu. 3a. 
943362 twop. 
16960 pieces 
133346 cr. 4s. 
4705722 fl. 
13663 ga. 2s. 
894 cr. 38. 
3456 pieces 



1. £88851 


14. 


2. 75156 gu. 48. 


16. 


3. 1143355 fl. 


16. 


4. 48020610 fl. Is. 6d. 


17. 


5. £750414 


18. 


6. 524501010 fonrp. 


19. 


7. £18289195 


20. 


8. 1306247 h.-gu. 28. 6d. 


21. 


9. 10440000d. 


22. 


10. 63000 fonrp. 


23. 


11. 359 h.-crs. 2s. 2d. 


24. 


12. £933, 28. 6d. 


26. 


13. 299160 gn. 20s. 





REDUCTION OF WEIGHTS AND MEASURES. 

1. 573440 drs. 

2. 32625341 drs. 

3. 975629 drs. 

4. 1568 oz. 

5. 6922 drs. 

6. 501775 oz. 

7. 18832to.l6c.2q.l81b.l3o. 

8. 31c.3q.l61b. 15oz.2d. 

9. 31 cwt. 1 qr. 3 lb. 1 oz. 



10. 220 qr. 25 lb. 8 oz. 

11. 1869 lb. 14 oz. 10 dr. 

12. 2552to.6c.l61b.l2o. 

13. 5760 grs. 

14. 2793551 grs. 

15. 5610552 grs. 

16. 5301 grs. 

17. 92 oz. 

18. 86472 grs. 



REDUCTION. 
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19. 192 lb. 

20. 13 lb 8 oz. 10 dwt. 8 gr. 

21. 854 lb. 6 dwt. 3 gr. 

22. 1015 oz. 12 dwt. 8 gr. 

23. 6243072 lb. 10 oz. 

24. 6800 lb. 1 oz. 11 dwt. 

25. 5760 grs. 

26. 3968657 grs. 

27. 225888 scr. 

28. 2730 lb. 10 oz. 5 dr. 1 scr. 

29. 649 lb. 7 oz. 5 dr. 1 s. 15 gr. 

30. 952791b. lloz.2dr. 

31. 119804 nls. , 

32. 1764378 in. 

33. 150h.-nls. 

34. 49042 yds. 2 qrs. 

35. 49010 yds. 2 qrs. 

36. 1177109 qrs. 1 nl. 

37. 98083 yds. 3 qrs. 

38. 44925 Eng. ells 

39. 69763 yds. 

40. 731708 Eng. ells 

41. 17537898 Fl. eUs 

42. 4979636 Fr. ells, 4 qrs. 

43. 2280960 lines 

44. 138893005672960 yds. 

45. 8933844 lines 

46. 20998ml.4fu.14po.lyd.lft. 

47. 44837863 ml. 34 yds. 

48. 487294 ml. 580 yd. 2 ft. 

49. 748480 per. 

50. 92577 per. 

51. 3794802 yds. 

62. 76618 per. 

63. 2993530 ac. 

64. 24686723 ro. 26 per. 



55. 4028238 ro.l7p.3jyd. 

56. 112292ac.2ro.24per. 

6 s. yd. 8 8. ft. 

57. 381024 sq. in. 

58. 252 sq. yds. 

59. 49312 sq. in. 

60. 684 sq. ft. 128 in. 

61. 11337408 cu. in. 

62. 297 cu. yds. 

63. 17263785816 gaU. 

64. 4333 pts. 

65. 4536 qts. 

66. 1462qr.3b.3pk.lqt. 

67. 2147qn3b.lgal.3qt. 

68. 9074738 sec. 

69. 3 signs 14** 23' 27*' 

70. 1764053 sec. 

71. 2446307 sec. 

72. 16 c.yd. 1 eft. 469c.in. 

73. 3419019 cu. in. 

74. 17811665849 cu. in. 

75. 60182 gaU. 

76. 3136 qrs. 3 pks. 

77. 2449407 pts. 

78. 1715 qrs. 6 bu. 4 pts. 

79. 62204459 sec. 

80. 8766 ho. 

81. 1893415800 thirds 

82. 31557600 sec. 

83. 6 ye. 1 da. 10 ho. 

63 min. 45 s. 54 th. 

84. 31656930 sec. X pres. 

J ear 
u.ye.4d.l6h.40m. 
86. 15Ju.ye.l26da.5h. 
44 min. 



EXERCISES UNDER THE NOTE. 

1. £756 I 3. 6956 yards 

2. 1205 yards 4. 800 gu. 

6. 612 E. ell. 
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COMPOUND 

a. d. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

35. 
36. 
37. 
38. 
39. 
40. 
41. 



343 4 
1470 9 lU 
2688 8 
3824 3 3| 

63 16 2 

66 2 



U 
9 

9i 
6 

4 



928 8 

4825 5 

70395 5 

55862 

50650 6 5| 

99153 10 2i 

320717 5 11 

1952045 4 1} 

306 to. 18cwt. 3qr. 

1351b. 5oz. 15 dr. 



34. 473 Ja. 



£4270, l8. Od. 
£3516, 128. lid. 
2862yd. Iqr. InL 
£12, 6s. 5{d. 
£3296, 188. 8id. 
£764,98. 
£966, 28. 5d. 



49. £39338, 168. 6id. 



ADI^TION. 

17. 268c. 3qr. 131b. 12oz.3dr. 

18. 2871b.7oz.15dwt.14gr. 

19. 1051b.6oz. 5dwt. Idgr. 

20. 49 lb. 7 dr. 2 8cr. 

21. 46 yd. 2qr. 3iil. 

22. 38 le. 1 ml. 3 fa. 35 po. 

23. 118pol.3yd.2ft. lOin. 

24. 120 ac. 9 per. 

25. 48 ac. 29 per. 10 j yds. 

26. 80qr. 4bu. 3pk. 

27. 25 pk. Igal. 3qt. 

28. 364 ba. Ipk. 1^. 3qt. 

29. 308 qr. 7 ba. 

30. 878. 21' 32^ 28'' 

31. 271 ho. 8 m. 45 sec. 

32. 902da. 8ho. 37m. 

33. 3797c.yr.40d.23h.lm. 
. ye. 338 da. 

42. £3223, 188. lid. 

43. £8884, Is. 7d. 

44. 11169c.lq.l41b.loz.l4d. 

45. £1750, 4s. 3d. 

46. 771b. 8dwt. 18gr. 

47. 3721ac. 2ro. 10 per. 

48. £281, 58. 4d. 



COMPOUND SUBTRACTION. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



£ 

9 

8 

94 

816 

17846 

4738 

3109 

7148 

9148 



i. d. 

8 10 
17 6 
15 5| 
17 8i 
17 8 
17 2 

11 
11 8) 
11 9i 



10. 87191 11 H 

11. 56c.3q. 261b. 14 oz. 14 dr. 

12. 8 yd. 3qr. Inl. 

13. 581b. 11 oz. 15dwt. 18 gr. 

14. 41b. lloz. 7dr. 2sc. 11 g. 

15. 8qr. 3ba. 2pk. Igal. 7pt. 

16. 14m.7f.34po.4y.2f.llin. 

17. 7ac. Iro. 18 per. 15 yd. 
18 47Ja.y. 260id.lh.48m. 
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19. £5960, 14s. d{d. 

20. £817, 178. 6d. 

21. £3195, iB. 5d. 

22. £1756, 17b. 3d. 

23. I oz. 3 dwt. 12 gr. 

24. 21b. 5oz. 15 dwt. 3gr. 

25. 3 c. Iq. 111b. 6oz. 14d. 

26. £433, 18s. lO^d. 

27. 265 ac. 3 ro. 

28. 1071ihds. 3gals. 



29. 81 hhds. 4 pts. 

30. £3677, 198. 6d. 

31. £3439, 178. 7d. 

32. 60 cwt. 1 qr. 20 lb. 

33. 248 cwt. Iqr. 101b. 

34. A, £34, 88. 9jd. 

B, £29, 178. lOid. 

C, £25, 128. lljd. 

35. £132, 2s. 3|d. 

36. £112, 8s. bid. 



COMPOUND MULTIPLICATION. 



1. 
2. 
3. 
4. 
5. 
6. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



£ 

12 

37 

449 

6 

144 

159 



■. 
19 
13 

13 
1 
7 

15 



7. 

8. 

9. 
10. 
IL 
12. 



132 



60 

87 

3 

198 



d. 

9 

2J 
4 

2i 

68cwt. 3qr. 221b. 
1741b. 2 oz. 7 dr. 
2191b. 8oz. lOdwt. 12gr. 
8991b. 8 oz. 4 dr. 
151 t(ms, 2 cwt. 
79 lb. 1 oz. 15 dr. 
79 lb. 8 oz. 9 dwt. 6 gr. 
381 ml. 9 po. 4J yd. 
24799 gal. 



Case I. 

£ 



B. 

16 
4 
2 

7 
3 



d. 

H 

6 
3i 

lOi 



13. 
14. 
15. 
16. 
17. 
18. 



£ 

840 
803 
9 
491 
812 
695 



s. 

11 

7 
16 
17 
15 

8 



d. 

6 
4 

8 


H 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 



£ 

1134 
351 
498 

1255 

50 

3 

570 

451 

579 



37. 2645per. 28jyd. 8 ft. 
Case II. 

d. 



28. 23 bu. Ipk. 6pt. 

29. 221 qr. 7 bu. 1 peck 

30. 31 ye. 5 mo. 21 da. 

31. 21 da. 15 ho. 50 mm. 

32. 134ac. 3ro. 31per. 

33. 94 ac. 1 ro. 34 per. 

34. 4382 da. 21 h. 47 m. 24 s. 

35. 50103 gal. 2 qt. 1 pint 

36. 35872 gal 2 qt. 



B. 

13 

13 

13 

10 

4 

4 





10 



6 

6 
6 


3 



10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



£ 

825 

3279 

83 

255 
1344 

655 

907 
2817 
2898 



B. 

12 

1 
18 

3 
12 
10 

4 
12 





d. 


3 
3 


2 






COMPOUND MULTIPLICATION. 



217 



19. 568 cwt. Iqr. 161b. 

20. 409 lb. 6 oz. 8 dr. 

21. 16211b. 4oz. 15dwt. 13gr. 



22. 1583ac. 2ro. 12 per. 

23. 1500 mis. 6 pol. 

24. 2374yd. Iqr. Inl. 











Case 111. 












£ 8. 


d. 




£ B. 


d. 




£ 8. 


d. 


1. 


56 19 


4J 


6. 


4596 3 


2f 


11. 


3635 12 


8 


2. 


92 6 


H 


7. 


1213 15 


8 


12. 


1155 19 





3. 


287 2 


H 


8. 


2093 15 


5i 


13. 


5281 6 


8 


4. 


19 12 


o| 


9. 


34 10 


3* 


14. 


2458 13 





5. 


984 


8 


10. 


55 4 


4* 


15. 


1176 14 






16. 4521b. 6oz. 18dwt. 6gr. 

17. 811cwt.3qr.201b.12oz. 

18. 878 ml. Ifu. 1yd. 



19. 2108 yd. 3 qr. 1 nl. 1 in. 

20. 3193 ac. 4 per. 27 J yd. 

21. 5090qr. 2bu. 1 pk. Igal. 









Case IV. 










£ 8. d. 




£ 8. 


d. 




£ 8. d. 


1. 


20162 19 6 


5. 492710 1 


8 


9. 170058 17 11 


2. ; 


545772 11 6 


6. 799993 6 





10. 


4034 5 4 


3. 1 


394643 15 


7. 157365 5 10^ 


11. 


2771 2 li 


4. 


13738 1 8J 


8. 


10709 2 


3 


12. 


3214 7 2J 




£ 8. d. 




£ 8. 


d. 




£ 8. d. 


1. 


35 8 9 


17. 


55 8 


u 


33. 


410 6 


2. 


6 10 6J 


18. 


223 3 


9 


34. 


2127 11 4 


3. 


7 7 4i 


19. 


122 


^ 


35. 


23 4 91 


4. 


10 12 6 


20. 


199 7 





36. 


3 15 3 


5. 


7 8 5J 


21. 


153 11 


7 


37. 


46 8 9| 


6. 


9 16 lOi 


22. 


20 9 


OJ 


38. 


56 14 6i 


7. 


10 1 2i 


23. 


306 18 


U 


39. 


413 18 lOi 


8. 


24 14 2 


24. 


37 16 


2 


40. 


148 18 li 


9. 


42 9 6 


25. 


3 17 


6 


41. 


75 12 


10. 


61 16 4| 


26. 


5 3 


H 


42. 


20 13 3 


11. 


78 19 4i 


27. 


76 18 


3 


43. 


123 4 7 


12. 


78 1 4 


28. 


40 5 





44. 


6 19 0| 


13. 


91 5 4i 


29. 


38 14 


2 


45. 


988 11 lOi 


14. 


100 13 lU 


30. 


27 4 


6 


46. 


69 5 5 


15. 


145 17 6 


31. 


28 1 


9 


47. 


172 19 6 


16. 


223 5 


32. 


100 5 


lU 


48. 


123 5 



N 
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COMPOUND MULTIPLICATION. 



49. 312c.2q.l71b.6oz.3dr. 

50. 292 lb. 9 oz. 6 dwt. 

61. 1631b. 11 oz.l4dwt.9gr. 

52. 13 lb. 4 oz. 6 dr. 19 gr. 

53. 101b. 10 oz. 12dwt. 6gr. 
64. 79 pol. 6 yd. 1 ft. 



55. 428 ac. 1 ro. 5pe. 19 yd. 

66. 469 qr. 6 bu. 3 pk. 

67. 365866 gal. 3 qt. 1 pt. 

58. 9240294 gal. Iqt. 1 pt. 

59. 1620 mL 2 fa. 14 po. 

60. 17 ye. 11 mo. 26 J da. 



COMPOUND DIVISION. 




Case I. 




£ B. d. 


£ 8. 'd. 




£ B. d. 


1. 1 1 7ii| 


8. 14 9 10 


15. 


9 9 5i 


2. 1 4 


9. 4 16 3i 


16. 


11 8 3i5S 


3. 8 OJ 


10. 6 12 IJ 


17. 


3 4 OJ 


4. 11 OJ 


11. 6 8 5i 


18. 


18 9i 


5. 17 8J 


12. 10 14 3 


19. 


17 Hi 


6. 4 8 lA 


13. 5 7 6| 


20. 


12 18 lU 


7. 6 8 9|A 


14. 1 10 0|fi 


21. 


13 7J 


22. 211b. 3oz. ISdwt. 21gr. 


25. 8 qr. 7 bu. 3 pk. 


23. 17 yd. 2 ft. llin. 81i. 


26. 14 yd. 2 


qr. 3 nl. 


24. 17 ml. 3 fu. 14 po. 


27. 6 ac. 3 ro. 7 per. 


28. 3 qr. 3 bu. 2^ pk. 




Case II. 




£ B. d. 


£ 8. d. 




£ 8. d. 


1. 14 9 8i 


6. 11 9 2J 


11. 


13 8 


2. 5 12 11 


7. 149 17 11 


12. 


6 14 4 


3. 159 14 8 


8. 17 3J 


13. 


1 8 5i| 


4. 14 12 7 


9. 62 7 2i 


14. 


73 17 8| 


5. 7 16 6JI 


10. 21 


15 OJ 


15. 


14 11 



16. 291b. 8oz. Idwt. 18 gr. 

17. 51b. 8oz. 2 dr. 

18. llb.lloz.7dr.lsc.14gr. 

19. 14 yd. 2 qr. 3 nl. 

20. 211b. 3oz. 19 dwt. lOgr. 

21. 17yd. 2ft. llin. 

22. 17yd. 2ft. llin. 81i. 

23. 17 ml. 3 fu. 14 po. 

32. 15 lb. 



24. 14 yd. 2 qr. 3 nl. 

25. 9 qr. 3 bu. 2 pk. 

26. 8 qr. 6 bu. 3 pk. 

27. 7 cwt. 2 qr. 18 lb. 

28. 151b. 3 oz. 5 dr. 

29. 61b.2o«:.7dr.28C.10gr. 

30. 4 ac. 2 ro. 7 per. 

31. 37 to. 15 cwt. 2 qr. 
13 oz. 3 dr. 



COMPOUND DIVISION. 
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£ f. d. 

1. 6 1 

2. 1 16 1 

3. 15 8J I 

4. 9 1 2 

5. 4 18 6i 

6. 166 1 6}W 

7. 8 8 

8. 15 9 

25. 7 qr. 3 bu. 2 pk. 1 gal. 

26. 21 lb. 3 oz. 15 dwt. 21 gr. 



Case in. 

£ 8. d. 

9. 4 Hi 

10. 1 4 lOi 

11. 1 lOi 

12. 7 lOj 

13. 2 14 

14. 1 1 4 

15. 3 2 

16. 1 11 6 



1. 
2. 
3. 



43 
42 
56 



27. 17 yd. 

28. 17 ml. 
29. 5 ac. 3 ro. 7 per. 

Case IV. 

4. 108 

5. 703 

6. 7081 
10. 348 



£ 8. d. 

17. 1 16 

18. 18 114 

19. 18 

20. 7 6 

21. 1 lOf 

22. 5 6 

23. 4 10 

24. 3 9i 

2 ft. llin. 81i. 
3fu. 14 po. 



7. 103 

8. 4880 

9. 365 



1. £0, 78. 8|d. per yd. 

2. £0, 78. 8jd. per yd. 

3. £0, Us. 8id. per lb. 

4. £0, 19s. 44d. per ac. 

5. 7 cwt. 2 qr. 18 lb. 

6. £1 23, 6s. 8d. per man 

7. £125, 98. Od. loss of each 

8. A man^s share 10s. Od. 
A woman's ^ 3s. 4d. 

9. £0, 12s. 9id. per yd. 



10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



£5, 12s. 9d. for 8 yd. 

3 cwt. 1 qr. 19 lb. 

7 bu. 3 qt. 1 pt. in 7 casks 

45 yards in e<ich piece 

37 oz. weight 

17 poor persons. 

648 patients 

706 feet of wood 

In 59 weeks 

Is. 53'^d. per week 



SUPPLEMENT TO COMPOUND MULTIPLICATION AND DIVISION. 



B. 

5 



d. 
4i 



£ 

1. 32 

2. 18 12 4| 

3. 312 18 5i i 

4. 415 10 1\ I 

5. 1203 18 Hi i 

6. 2171 5 7i 

7. 36 cwt. 3 qr. 6f lb. 

8. 61 qr. 4bu.2pk. l|pt. 



d. 



^1 IS 

7T^T 



£ B. 

9. 10 2 

10. 9 1 

11. 8 15 

12. 7 13 0| 3i 

13. 19 2 HJiil 

14. 12 12 lOi ^VV 

15. 3 cwt. 2 qr. 15i} lb. 

16. 5 ac. 3 ro. 12f per. 
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QUESTIONS ON THE FREGEDINO RULES. 



1. £4, 178. 104 

2. £9, 38. lljd. J 

3. 18 cwt. 20i lb. 

4. 12s. lid. per yd. 

5. £3, 198. lid. Jff per cwt. 

6. £71,14s.l0d.aman*s8h. 
£35, 178. 5d. a boy's » 

7. 3729 yds. 

8. 207^*/,^ ye- 

9. 334 moons 21 da. 

10. 133 En. ells 2,V qr. 

11. 2642 ft. 5 in. 

12. 240 Sc. ells 

13. 24|{f yds. in a piece 

14. £2, 48. 44d. f f , daily exp. 

15. 12s. Old. \iy wkly. exp. 

16. £48 

17. £2252, 188. 6d. 

18. 4308 gu. 7s. 

19. 83185 dol. 2s. 6d. 

20. 697342 yd. 3 in. 

21. 66880 francs 

22. 6175 dollars 

23. 19395 fl. Is. 8d. 

24. £23989, 10s. 3d. lost 

25. 83 lb. 1 oz. 2 dwt. 

26. 110 hhds. sugar 

27. 240 canisters 

28. 1424087568 Sc. eUs 



29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 



38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
48. 
47. 
48. 
49. 
50. 
51. 

52. 
53. 
54. 



1585267200 in. 

431942346 in. 

66 of each 

232 qr. 2 bu. 2 pk. 

88 days in 1 revolution 

137280 revolutions 

6911136 letters 

65 cwt. 3 qr. 6 lb. 

£3, 2s. lO^d.aman'ssh. 

£1, lis. 5}d. a woman's ^r 

£0, 10s. 5f d. a child's ^^ 

75 of each 

1 cwt. 1 qr. 17 lb. 

16 lb. 1 oz. 12 dwt. 

3 cwt. 1 qr. 26 lb. 

24 cwt. 1 qr. 21 lb. 

172 cwt. 

309 cwt. 17 lb. 13 oz. 

32 cwt. 3 qr. 25 lb. 12 oz. 

14s. 6id. per yd. 

4s. 4)a. I, per yd. 

£3, lis. Od. gain 

£6, lis. Id. saves 

£11, 8s. l^d. saves 

£11, Is. Od. saves 

£1, 7s. 4,'^. wkly, exp. 

£574, 128. 6d. gain 

£87, 3s. 9d. loss 

£59635, 6s. Od. stock. 



THE GREATEST COMMON MEASURE. 



1. 16 

2. 15 

3. 17 



4. 143 

5. 144 

6. 156 



7. 191 

8. 1470 

9. 343 
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THE LEAST COMMON MULTIPLE. 



L 


504 


4. 


360 


6. 


5040 


2. 


540 


6. 


68640 


7. 


29172 


3. 


672 






8. 


1591744 



VULGAR FRACTIONS. 
EEDUCTION OP VULGAR FRACTIONS. 

Problem I. 

4|; 6i; 14J; 15|; 12i; 7*; 111; 13^; 12|f ; 15,»^, 

3661S. 

Problem II. 

SA. !•• St> 108< 10 1> 10. 78* 67 341< 870* 47 81 
T » T » ^ » ~T » ¥~ I 5 i T > T > TT > 57 > TT~' 

Problem HE. 
tS; t4t; U; *I; 2J; «; U; 32. 

Problem IV. 

4 . 



1. 

2. 
3. 
4. 

5. 
6. 

7. 



Problem VI. 

The Answers are placed opposite the Questions ; while 
the Answers to those in the Note are the Questions in 
Prob. VII., and vice versa. 

25. * I 26. tt I 27. VV 

Problem VII. 
The Answers are the Questions to the Note in Prob. VI. 



A; ^Vz%', mi; tVA; tVA; Ifi; J; »; t\; U 


4*; 2f;3f;^V 


Problem V. 


« I to 810 1144 694 


m «»• 


"• TTTT> TI^TJ T5TT* 


4 8 
TT> TI> TI* 


9- ««. li«. i««. iTA-a- 


■yS^j lflS> iv8j Tffi* 


10. ««, -AV. tVV iV»- 


«, «, «, A. 


11- 4411. tVA, -IflS. 4?l?- 


ii> ll> }1) A- 


12. «, If, Si, «f, {§. 


■ff«» IV? TffJ "ffT* 


13. m, m, v«r- 


1%. m, Hi, t'A, Hi- 


14- 4m2> am, am- 
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VULGAR FRACTIONS. 



ADDITION OP VULGAR FRACTIONS. 



1. 
2. 
3. 
4. 



21 

m 



rr 



6. 
6. 

7. 
8. 

13. 



14. 8s. 2|d. tV 

15. £1, lis. 3d. 

16. 3oz. 3dwt. lOjJgr. 

17. £1, Is. 4td. f 

18. £1, 16s. 7id. * 

19. 1 yd. 3 qr. 2 nl. 

20. £1, 13s. 4^d. 



73" 



9. 


UV,\ 


10. 


JiH 


11. 


204« 


12. 


34tV 



21. I3cwt. lUb. 8t*^oz. 

22. 5 bu. 2 pk. Oj| gal. 

23. 4 da. 10 ho. 36 min. 

24. £103, 68. 7^V,d. 

25. 4cwt.3qr.l2lb.l044oz. 

26. 112 yd. 2 qr. 2 nl. 

27. VWy ^ 1 day 





SUBTRACTION OF VULGAR FRACTIONS. 


1. 


a 


f tVtV 


I J* 


10. 14^ 


2. 


T% 


5. tVtV 


8. m 


11. 12^ 


3. 


Hi 


6. tVt 


9. 4i 


12. 9« 


13. 


12b. lid. 4? 


16. 12s. 


19.£2,3s.54d.4? 


14. 


148. bid, ^ 


17. 2 qr. 2 lb. 


20. tVt 


15. 


4s. 4|d. H 


18. 5fu.32p.2yd.ltft. 


21.5yd.3qr.2n. 




22. 
MULTIPLK 


H 1 23. tV 


a gal. 

R FRACTIONS. 




3ATI0N OF VULGA] 


1. 


« 


4. tVt 


7. 3H 


10. 60jt 


2. 


tVt 


5. fit 


B. 2/^ 


11. 213« 


3. 


9 1 6 


6. 5^ 


9. 12 


12. 17}f 




13. 174« 


14. 244,V;, 


15. 


lis. 9jd. f 


17. £6, 78. OJd. ^\ 


19. 4s. 3{d. 1 


16. 


198. 5|d. 


A 


18. £1, Is. 3+d. 


2 


0. £ 


12, 48. 3id. tf 



1. 

2. 
3. 



i 



DIVISION OF VULGAR FRACTIONS- 
4. 



1 s 
ST 



I 



13. 



5. 
6. 



1 1S97 



7. 
8. 

9. 



8} 

7 

16 



10. 5| 

11. 18tV 

12. 3f 



14. li§?37T 



91 



VULGAR FRACTIONS. 
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15. 5s. Oid. % 

16. 16s. 3|d. A\ 



17. 
18. 
19. 



138. 44d. 4 
1§26 



468 



20. £45, 158. 3^ci. 



£23, 98. 2ld. 



3 3l> 



EXERCISES IN VULGAR FRACTIONS. 



1. Hi; 22};33|;44} 

2. 9f;994; 999| 

3. £27, lOa. lOfd. 4} 

4. i^ remained 

5. 15if gal. 

6. 2t\ pk. ; « pt. 

7. 122iiitlb. 

8. £1, 08. 44d. J* 

9. £2100 

10. £75, lis. l^iyd. 

11. £16, 16s. a man^s sh. 
£5, 12s. a woman^s sh. 

12. £990, value of mine 

13. 209, the number 

14. 1570, the number 

15. 7^ of 10 guineas 

16. 31 years 

17. fi m 1 day 

32. 



1 • "R a 



18. A. 

19. 3cwt.3qr.241b. a m.'s sh. 
1 cwt.lqr. 81b. a w.'s sh. 
1 qr. 9 lb. a child's sh. 

20. 1«H 

21. £16632, value of estate 

22. yV; val. £1166, 13s. 4d. 

23. 144AV yards 

24. 12s. per £1 

25. 94^\, the number 

26. 149t%V coins 

27. im lb. avoir. 

28. 16s. 7id. II 

29. £24,5s.ll|d. a man's sh. 
£18,4s.5fd.^, a wo.'s sh. 
£14, lis. 7TVd- a ch.'s sh. 

30. 7^ ho. ; 200 miles 

31. 75, 40, and 36 
240 men 



SIMPLE PROPORTION. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



18s. for 24 yds. 
3s. for 4 yds. 
24 yds. for 18s. 
4 yds. for 3s. 
£10, lis. 6d. 
10 4 
15 



8 
76 
7 
2 
1 



15 
8 


17 





6 
1 

01 



12. £14, 16s. 3d. 

13. 88 5 

14. 85 18 5i 

15. 147 6 

16. 231 2 Oi 

17. 828 14 3 

18. U^ lb. 

19. 2 cwt. 1 qr. 

20. 1 cwt. 20^W lb. 

21. £7, 8s. 9fd. i 

22. 22 llj 41 
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SIMPLE PBOPORTION. 



23. £4, 38. IJd. 

24. 3 17 9t ^ 

25. 175 12 lOj i^ 

26. 2 2 4}^ 

27. 272 1 Oi 

28. 242 19 10} If 

29. 5565 12 10* | 

30. 176 4 lOj 4iJ 

31. 380i yd. 

32. 2s. 9id. J 

33. 2571 pairs 

34. £7, 13s. Od. 

35. 89 11 6i 

36. 48 6 5| 

37. 17 12 4i Vt 

38. 821 9 lOj 

39. 7 6 8 

40. 3160 8 3 

41. 63 da. 

42. 8 men 

43. 240^1 da. 

44. 112 persons 

45. 4 lb. 10 oz. lOf dr. 

46. 5s., price of wheat 

47. 1584^ gal. rum 
6225U lb. sugar 

48. 539 yds. at 5^d. f 

49. 2844^} lb. of each 

50. 1500 men 

51. 1 mo. 1 wk. 1 da. 

52. £9, 188. Od. 

53. 5 3 per lb. 

54. 126 13 H 

55. 4 lb. 1 oz. m dr. 

56. £1, 17s. 6d. 

57. 28. 2f d. H 

58. Neither 

59. 363W lb. flax 
145314 lb. hemp 

60. £2689, 178. 

61. 2700 men 



61 i 



ox 8 



62. £735 

63. 400 men 

64. 30 yards 

65. £59, 10s. 

66. 10s. 6d. per £ 

67. 13 oz. 54 dr. 

68. 9 mo. 18 da. 

69. £87, 10s. Od. 

70. 6 8 

71. 26 

72. 10 

73. 9 7 6 

74. 4 15 

75. 47m stones butter 
1114ff stones wool 

76. 37* doz. and 17s. S^d, 

77. £1286, 10s. 

78. £166, 13s. 4d. 

79. 2 ho. 6 min. 

80. 208 qrs. 

81. 70 loaves 

82. £12 per acre 

83. 256 gall. 

84. 32t\ min. past 6 

85. £26, 2s. 6d: 

86. 56 yd. 2 qr. 34 nl. 

87. 51 yards 

88. 282 cwt. 2 qr. 

89. Is. 4d. per yd. 

90. 34| miles 

91. 3s. rate per yd. 

92. 504 yd. 

93. 1193yVr cwt. sugar 
1124814 gal. rum 

94. 150 yds. 

95. 140 yds. 

96. 25920 yds. 

97. £40, 3s. 3d. 

98. 3 1 6it 

99. 2 14 Sii 
100. 2 5iT>i 



SUfPLE AND COMPOUND PROPORTION. 
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101. £8, 5s. Od. 



102. 6 16 

103. 1 9 

104. 260 11 

105. 322 

106. 1 17 
107. 
108. 200 ft. 6^^m, 



8*t 
7 

J'* 



66 yd. 3tVV n^ 



109. £400, 14s. 3id. f 

110. 13 mo. 19 AV:, da. 

111. 6j}da. 

112. £5, 128. 6d. 

113. 3 3 

114. 6 lOf i 

115. 100 goats, 400 sheep 

116. 2U#ho. 



117. 25}! da. 



COMPOUND PILOPOIITION. 


1. 15 weeks, 3} days 




14. 4J years 


2. 125 reams 




15. 2063Vqrs. 


3. 30 lb. wool 




16. 1350 miles 


4. £288, 15s. 




17. 43t days 

18. 26f miles 


5. £40, 10s. 




6. 425 ro. 32^ yd. 




19. 5s. lUd. 


7. 65 ac. 3 ro. 12^ per. 




20. 36 in. 


8. £5, per cent. 




21. £15 


9. £15, 8s. Ofd. If 




22. 21i days 


10. £13, 6s. 9fd. W 




23. 100 ft. 


11. £4, 10s. per cent. 




24. £2, 10s. lOJd. a 


12. £3, 10s. ^ 




25. 19tV3 yards 


13. £470 principal 




26. 12 02. 3|i dr. 


27. 


3*3 


idays 



PRACTICE. 



£ ■. d. 

1. 1979 

2. 1789 

3. 738 12 

4. 4687 

5. 2846 6 8 

6. 1247 



Case I. 

£ 8. d. 

7. 740 15 

8. 697 18 4 

9. 499 17 4 

10. 495 7 6 

11. 2586 13 6 

12. 2622 11 



£ B. d. 

13. 1554 15 9 

14. 827 11 6 

15. 712 19 

16. 1117 8 8 

17. 591 8 3 

18. 620 12 6 

n2 
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PRACTICE. 



£ 8. d. 

19. 185 14 

20. 82 3 4 

21. 71 11 6 

22. 74 12 10 

23. 62 8 6 

24. 20 5 2 

25. 23 10 6 

26. 14 3 li 



£ 8. d. 

27. 9 16 4i 

28. 1714 16 

29. 113 6 

30. 2464 

31. 789 16 8 

32. 35 17 4i 

33. 592 13 9 

34. 11 18 8 



£ 8. d. 

35. 1181 12 6 

36. 103 4 3 

37. 1264 6 8 

38. 79 16 

39. 749 6 

40. 27 19 9 

41. 4469 

42. 631 17 4 



Case II. 



1. 
2. 
3. 
4. 



£ 

7 
3 
5 
1 



5. 11 

6. 7 

7. 13 

8. 10 

9. 16 

10. 14 

11. 18 

12. 18 

13. 13 

14. 17 

15. 24 

16. 13 

17. 18 

18. 29 

19. 23 

20. 29 



8. d. 

16 OJ 

8f 

10 6^ 

16 9 

5 3i 

13 6f 

19 5 

10 3J 

19 Si 

6 

10 lOf 

14 m 

8 7 



18 
2 

17 
4 



5 

3i 
4 

6 



18 H 
8 lOJ 
7 5 



21. 
22. 
23. 
24. 
25. 
26. 
27. 



£ 

35 
34 
47 
29 
32 
16 
57 



28. 149 

29. 151 

30. 192 

31. 163 

32. 355 

33. 103 

34. 278 

35. 360 

36. 631 

37. 705 

38. Ill 

39. 324 

40. 225 



s. d. 

19 2i 
10 3 

7 10 
17 11 

6 9 

5 6 

4 

1 3 

13 

19 4 

8 9 



2 

6 



6 
8 



16 8 



6 8 

16 8 

4 



12 6 



41. 
42. 
43. 
44. 
45. 
46. 
47. 



£ 

220 
525 
744 
146 
380 
649 
549 



d. 



48. 2821 

49. 2856 

50. 6594 

51. 2358 

52. 3255 

53. 1163 

54. 1679 

55. 3397 

56. 859 

57. 4520 

58. 11382 

59. 15452 

60. 9278 




4 


s* 


3 





13 


6J 


16 


41 


2 

5 

10 


I' 


16 


3 


3 


6 


13 


6 


7 





15 





17 


4 


6 


8 


14 


8 


5 


4 


16 





8 





15 


6 



£ 



d. 



1. 34 16 

2. 287 2 

3. 233 4 

4. 682 10 

5. 753 10 



Case III. 

£ 8. d. 

6. 1432 12 

7. 2303 2 

8. 341 12 

9. 405 12 
10. 812 12 



£ 8. d. 

11. 705 17 

12. 911 5 

13. 1087 4 

14. 1904 

15. 1552 18 



PRACTICE. 



227 



£ B. d. 

16. 3767 1 

17. 1065 12 

18. 3639 15 

19. 1779 18 

20. 495 1 6 



£ 8. d. 

21. 596 18 4 

22. 785 4 

23. 238 3 3 

24. 52 13 6 

25. 357 16 6 



£ s. d. 

26. 200 11 6 

27. 888 5 8 

28. 2818 9 4 

29. 2028 11 1 

30. 1338 8 



£ ■. d. 

1. 961 4 2 

2. 9168 2 8 

3. 661 12 11 

4. 2548 3 



Case IV. 

£ 8. d. 

6. 3041 1 7i 

6. 401 7 9 

7. 3808 16 3J 

8. 8077 19 4 



8. d. 



9. 739 10 11 

10. 634 7 6 

11. 701 7 3|i 

12. 1162 9 8JI 



Case V. 



£ 8. 

73 14 

101 6 

43 6 

72 19 

19 8 

6 18 

281 19 

164 

38 14 

10. 3633 13 

11. 1 

12. 9 

13. 160 5 

14. 2420 10 

15. 14 18 

16. 121 6 

17. 19 19 

18. 7 12 



1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 



d. 

7 
6? 

n 

H 
H 
H 



4 
T 



T 
1 1 
TT 

9 
7 



4 4 



1 

T 
ft 

T 



11 
10 

If 4 

24 
54 



1 

7 



19. 


76 


20. 


19 


21. 


223 


22. 


414 


23. 


196 


24. 


160 


25. 


219 


26. 


235 


27. 


1216 


28. 


379 


29. 


12 


30. 


15 


31. 


142 


32. 


36 


33. 


104 


34. 


46 



s. 


d. 




13 


8| 


IH 


2 


8S 


1 


7 


n 


2 

3 


6 







14 


n 


1 


10 


2 




15 


6i 


»'3 


6 lOi 


1 
7 


15 


t^ 


^ 


7 


Oi 


1 
•5 


3 


6i 


\ 


4 


54 


T'iy 


8 


2J 


« 



35. 732 



6 3 
14 9 
13 91 

5 10 



£ 8. 

1. 79 16 

2. 126 8 

3. 75 4 



exercises ui(der the notes. 

£ 8. 

4. 88 16 

5. 17 2 

6. 348 



£ 

7. 1032 

8. 11760 

9. 131520 
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10. 
11. 
12. 



£ a. d. 

3 5 4 

4 8 8 

5 5 



PRACTICE. 
£ B. d. 

13. 2 13 8 

14. 5 19 

15. 31 17 
19. £75, 28. 8d. 



£ 8. d. 

16. 40 12 

17. 70 11 8 

18. 57 8 



PROMISCUOUS EXERCISES. 



£ «. d. 

1. 375 19 1 

2. 38588 4 

3. 8310 4 7 

4. 843-10 

5. 7174 17 8 

6. 38664 2i 

7. 26624 2 6 

8. 4244 8 



638 
304 

11. 5327 

12. 7107 



9. 
10. 



s. 

3 
1 
7 
9 



d. 

lOi 

'I' 

Hi 



13. 2448 15 

14. 16 6 

15. 1874031b. lOoz. 

18dwt. 
24. £4961, 198. 7d. 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 



£ 

18 

1943 

126 

18 

415 

2668 

3612 

4333 



1 



•. d. 

6t 
3 2i* 
8 7Sf 
6 1* 

18 9| 
11 2S* 
14 4} i 



BILLS OP PARCELS. 



£ 1. d. 

1. 52 9 41 

2. 16 13 1 

3. 65 2 10 

4. 88 11 9J i 

5. 246 



£ a. d. 

360 15 2 
462 13 Si 

7 6i 



6. 
7. 
8. 

9. 329 15 4$} 
10. 1961 12 9i 



986 



£ 8 d. 

11.1707 16 5 

12. 965 19 llf I 

13. 1988 9 3i ^ 
14.1822 9 Uf} 



DECIMAL FRACTIONS. 
ADDITION AND SUBTRACTION OF FINITE DECIMALS. 



1. 6637-872625 

2. 2282-30009 



5. 105-2592494 

6. 2468-92795 



3. 966-609554 

4. 2460884 
7. 35-77; 80-438504; 218693; -2978; -215846; 3-627; 

•000691; 74-9943; 62-5175 



MULTIPLICATION OF FINITE DECIMALS. 



1. 50387-0389 

2. 59728-5838 

3. -0646263 

4. -0009282 

5. 2-7321 
C. 17-586 



7. 6-19014 

8. -633654 

9. -000312 

10. 18-164 

11. 448-8 

5-61 



12. 641-52 
913-275 

13. 781-4 

7814 

14. 9851-6 
16. 6871460 



DECIMAL FRACTIONS. 
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DIVISION OP FINITE DECIHALR. 



1. 13-31 
•76625 

2. -61436 
7-87532726 

3. 79-347 
73475-322 



4. 416-1867 

5. 3-167947 

6. -003696 

7. 3138768 

8. 116648-16 



9. 111-369 t}^ 

10. 1106-363646 /VV 

11. 22-9299363 tIt 
40000 

12. 7-48635 

13. 166186 



REDUCTION OP PINITE DECIMALS. 

Problem I. 



1. -625 




6.-3 


\ 




11. -2 




16. -4 


2. -5 




7. -i 




12. -013 


17. -si 


3. '21 


w 


8. -83 




13. 00053 


18. -142867 


4. 71 




9. 16 




14. -63 


19. ^27 


6. -875 


10. 5625 


15. -72 


20. -076923 


21. -01 


1 22. •2037 


1 23. •e 1 24. -9411764706882362 

PROBf.RM 11. 


1. i 
3. J 

5.1 




6. U 
I'* 

9. *4 

10. A 


r 

r 


11. A 

12. Tfo 

13. 3A 

14. 5^Vt 

15. 7A\ 


16. 6A 

17. Txsixs 

20. ^Uh 






Pboblem III. 


1. 


£0375 1 


7. £-16 


13. -0625 cwt. 


2. 
3. 
4. 

5. 

6. 


•0416 

•875 

•634376 

•9989683 

•714683 




8. i 

9. •fi 

10. 04583 

11. -01876 

12. -003125 


14. -0714286 cwt. 
16. -0076891 ton 

16. -9058034 ton 

17. -9875 lb. tr. 

18. -066941b.tr. 


19. 
20. 
21. 

22. 


'27f 
00^ 
•67) 

•30S 


> < 

13 

L8 

)7 


>z. tr. 
946312 
75 lb. 1 

2 lb. tr 


5< 

IV. 

• 


;wt. 




23. 
24. 
26. 
26. 


•75 

'376 
-765 
•568 


jrard 
yard 
626 mile 
76 acre 
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DECIMAL FRACTIONS. 



27. -8 foot 

28. -916 8h. 

29. -83 sh. 

30. -625 sh. 

31. -59027 gu. 

32. -61328125 qr. 

33. 1-085 pole 



34. 

35. 
36. 
37. 

38. 
39. 
40. 



019863Vt year 
297916 day 
3675 hour 
3875 acre 
12665289tVt acre 
01624334t.VA rood 
009589tV year 



Problem IV. 



1. 
2. 
3. 
4. 
5. 



Os. 9d. 


6 
8i 



17 
12 
19 



H 



1 17 



Hi 



3 1940 



6. 
7. 
8. 
9. 
10. 



14s. 

3 

6 
12 





3jd. 

2i 




10} 



i 



ess 

T57 



11. Os. 4Jd. 

12. 0| 

13. 7 lb. 



U71 a««4 

15 1 A 3 1 S :) 



lb. 
lb. 



16. 18cwt. 121b. 15}8{oz. 

17. 11 oz. 17 dwt 

18. 13 dwt. 15jgf gr. 

19. 5 dwt. 12 gr. 

20. 7 oz. 13|iJf J dr. 

21. 10 oz. 12 dr. 

22. 3 oz. 14 dwt. 7f ii gr.. 

23. 3 qr. 

24. 1 qr. 2 nl. 

25. 6 fur. 5 po. 



26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 



2 ro. 11 per. 
9|m. 
Os. I0}d. 
9i 







12 



131 

2 1 



A.I 6901 



4 bu. 3 pk. H gal. 

5 yd. 2 ft. 10-83 in. 
7 da. 5-99988 ho. 

7 ho. 8 min. 58^$ sec. 



36. 22 min. 3 sec. 



1. 
2. 



1, 
2. 



CONTRACTIONS IN DECIMALS. 

Contraction 1. 



•3278 
3-701 



2-3487 
1-8770 



3. 3-1408 

4. 33-53650 

Contraction 2. 

3. 10-235 

4. 23-1092 



5. 
6. 



5. 
6. 



•520958 
•373052 



0-15681 
1868-740 



1. £-435416 

2. -3677083 

3. -478125 

4. -734375 



decimal fractions. 

Contraction 3* 

6. £-672916 

6. -890625 

7. 4-525 

8. 3-42916 
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9. £4-335416 

10. 7-7864583 

11. 2-65625 

12. 3-834375 



1. 8s. llfd. 

2. 6 6 

3. 50 8} 

4. 13 6| 

5. 18 1 



Contraction 4. 

6. £0, 16s. 4}d. 

7. 4 19 7J 

8. 6 14 lOi 

9. 4 19 11| 
10. 15 11} 



11. £0, 17s. 

12. 17 

13. 4 16 

14. 6 19 

15. 9 9 



4j(i. 
6 





EXERCISES IN FINITE DECIMALS. 


1. 


£97, Os. 74d. 


7. £19, lis. lid. gain 


2. 


286 cwt. 3 qr. 8} lb. 


8. 89 16 1/jint. 


3. 


-2 pint 


9. 9 11 6| 4 value 


4. 


-46875 


10. 121 poor 


5. 


-525 


11. -0000050475 


6. 


£8, 18s. ^d. If a man 


5319277A 




3 6 lOi «aboy 1 12. -525 




13. 9s. lid. 



INTERMINATE DECIMALS. 



REDUCTION OF INTERMINAfE DECIMALS. 

Problem I. 



7 • 



1 • 



}; 



T*r. 



• 



7 

TTT» 






9 - 



6* 9. 4> 97* 134* «S_ 
17 » ^T» T» m TTT» TTT 



90 • a . o 
¥T» T» TTTT 



Problem II. 



A; 



I a . 1 . 

TV> ¥t 



1 • 
¥¥f 






1 1 98 • 
T5V¥5» 



1179* JS8 •£• 9 • j 1 99 . 
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1. 



2. 



3. 



8. 



•363636 

•468468 

•04242 

•1459i 5. 

•00767676 

•13713713 

•00444444444444 
•24592459245924 
•16876876876876 



INTERMINATE DECIMALS. 

Problem III. 
4. 



•333333333 
•264181818 
•405405405 
'485454545 
•762927927 



9. 



6. -1536536 
•0777777 
•0020202 

7. 1424242424 
•000777777 
•145925925 

•1291291291291 

•0401040104010 

10333333333333 



ADDITION AND SUBTRACTION OF INTERMINATE 

DECIMALS. 







Case I. 






1. 


82243 


3. 8^5283 


5. 74-375 


2. 


6-628 


4. 227246 


6. 52-3076 




7. £28-597916 


8. 


•080207 


11. 4-7i 


14. -9697916 


9. 


•1916 


12. 8-583 


15. £1-6 


10. 


11-8857 


13. 20-0651 


16. 13-5822916 




17. 8625 days. 




Case 11. 


1. 


1^903i5467312497d 


4. -67370890 


2. 


2-04807867273213 


5. 8-4128052 


3. 


2^461981 


6. 3-40512820 




7. 48-127 ml. , 


8. 


•46428571 


10. -2619047 


12. 4-205128 


9. 


•009031080 


11. 13- 


72619047 




13. 6-082 



IMTERMIKATE DECIMALS. 
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MULTIPLICATION OF INTERMINATE DECIMALS. 



1. 1-16 

2. 243-75 

3. 21 146 

4. 243-97916 

5. 3983-3 

6. 678222-2 

7. 3-370 

8. -37592 

9. 14-54 



10. 2614-2857142 20. 49-725 



11. 5083-7645270 

12. -24553571428 

13. -2083 

14. 6*7839506172 

15. -4131 

16. 233-8771 

17. -0415 

18. -14424 

19. -3 



21. 9-2507318 

22. -3936117 

23. -204960 
'24. 6-026^}^ 

25. 25-35416 

26. 4-9629484 

27. 2-i93732 

28. 24-t88 

29. 5-38 

30. -260 





. DIVISION OF INTERMINATE DECIMALS. 


1. 


1-2916 


7. 150-53 


13. -0065448W 


2. 


-481 


8. -1458 


14. 20-571428 


3. 


-11342 


9. 52-875 


15. -52117 


4. 


11-746 


10. 26-8 


16. -83818125 


5. 


10-04 


11. 7-52,^0^ 


17. -10694 


6. 


3386-6 


12. 19-8 


18. -6690 



EXERCISES IN DECIMAL FRACTIONS. 



1. 9-3 lb. 

2. -15 or ,^ vessel 

3. £3, 5s. 8id. i 

4. 2 13 6{ 

5. 17 
2 
17 
2 



6. 

7. 



1 1 

U l«4 



lqr.l31b.lloz.9mjdr. 
5 fa. 15 po. 4 yd. 4}4 in. 
128. 3d. 



8. 14s. Ijd. iff 

1 qr. 190002 lb. 
15s. Oid. iiii 
3 ro. 15 per. 16| jj yd. 

9. 4s. 9id. I 

10. 20-982499 ^Hh ml- 

11. £457, 7s. 71d. | 

12. £1, Is. e^^M- 

13. 10 oz. 3 dwt. 7-762 gr. 

14. 7925-626 ml. 
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EXERCISES IN DECIMAL FRACTIONS. 



15. 0625 

16. -00003861504 
216000 

17. £95-3 

18. £7, 14s. 11 id. 
Id. 273318-33 ml. 

24. £18-70S 



20. £358-9 J first family 

£465-27 second family 

21. £77, 178. lOid. }| man 
£48, 13s. 8jd. ,V boy 

22. £587-654321 

23. 12 hours 

25. 1174? yd. 



ALLOWANCES ON GOODS. 



cwt. 

1. 11 

2. 648 

3. 1347 

4. 114 

5. 1615 

6. 31 

7. 410 

8. 270 

9. 832 

10. 618 

11. 273 

12. 372 

13. 56 

14. 284 

15. 26 

16. 141 



qr. lb. 

3 18 tare 

3 6 net 

3 0// 

3 24 ^ 

3 14 >r 

1 10 

1 3J ^ 

2 10 ^ 
1 11 >^ 

1 . 6i >r 

2 23J ^ 
11| ^ 

3 26ii ^ 

9| // 

1 ^ 
3 >^ 

32. £2079 



17. 
18. 
19. 
20. 
21. 



cwt. 

105 

136 

33 

2 

S 



22. 5476 



23. 
24. 



93 
56 



qr. 

3 


3 
2 
2 
1 
2 



lb. 

25xT 

27 » 

25^\ 



net 



tret 



25. 633 gal. 5^5 pt. 

26. 304^ lb. net 
£958, 4s. 7|d. value 

27. £79, 15s. 

28. 70|? lb. pure gold 

29. 154TVr gross 

30. 642^ bu. malt 

31. 2631 bu. 
present capital 



COMMISSION AND BROKERAGE. 



£ 8. d. 

1. 20 15 7t i 

2. 12 If « 

3. 13 10 IJ I 

4. 1 11 Oi 4 

5. 1 11 101 i 

6. 3 10 3J 



1 



£ B. d. 

7. 3 4 2i I 

8. 16 10§ li 

9. 1 10 2J T^Tj 

10. 1 6 lOf i^ 

11. 18 6i 

12. 4 2 



GOBOnSSION AND BROKERAGE. 
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£ 8. 


d. 






£ 8. 


d. 


13. 


26 14 9J i 


19. 5 6 


6 


14. 


15 10 lOJ 


20. 49 10 


com. 


16. 


86 4 7i 


1395 15 


4 


16. 


33 18 Hi i 


21. 93 1 


91 


17. 


398 3 


22. 18 2 


41* 


18. 


75 13 


677 


8H 




23. £t 
11 


)83, 13s. 


2id. ^\\, 

m 

rcE. 






^^SURA^ 




£ 


s. d. 


£ 8. d. 


£ 8. 


a. 


1. 2 


11 9 


8. 272 1 3 


16.8000 





2. 


9 4J 


9. 15 13 4J 


16. 62316 


6i tYAVt 


3. 97 


10 


10. 600 


17. 1525 10 


5* 4«fH 


4.118 


7 6 


11. 2400 


18. 94212 


H una 


5. 


8 2i 


12. 200 


19. 828 1 


iij mm 


6. 4 


6 10H 


13. 1200 


20. 89510 


7(2 ai34Q4A 


7.452 


17 3 


14. 6000 


21.3984 2 


IIO 0.S9.O 


22. Av. loss 5 p. cent. 


23. Par. Av. £37, 10s. per cent. 


Owners lose £225 


Own. ofsh. lose £412, Os. Od. 


Insurers lose 280 


// ^ cargo 


96311 6| 


Freighters lose 80 


Insurers lose 


1434 8 6f 


2a Gen.Av.£ll,15s. 


24. £240, 2s. 


10|d. tWt* 




54d. per cent. 




EREST. 






SIMP 


LE INT 






£ ■. d. 


£ 8. 


d. 


1. 


30 3 9J H 


9. 3 


3* \i 


2. 


307 18 OJ VtJ^ 


10. 13 11 


10$ A 


3. 


375 18 3i U 


11. 16 4 


lOJ ,V 


4. 1030 8 Hi 


12. 3 1 


7? Hii 


5. 


8 9 llj iAA 


13. 2 19 


n -rS'iM 


6. 


3 8 OJ ,V 


14. 7 12 


8i i«H 


7. 


4 18 9f ^Vzy 


16. 4 18 


74 jVt 


8. 


1 3 IH tVit 


16. 20 11 


lOi H 


» In 


partial ayerages the return of premium for convoy is not 


allowed on the am 


ount clai 


Imed f 


or a' 


v^erage. 
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SIMPLE INTEREST. 



8. 



d. 



17. 16 12 7i 

18. 3 1 2J 

19. 3 16 104 

20. 9 9 3$ 

21. 9 3 0} 

22. 3 15 9J 

23. 792 17 9| 

24. 914 2 

25. 882 2 

26. 612 4 

27. 796 9 

28. 882 5 

29. 263 12 11} 

30. 154 9 Of 

31. 640 11} 

32. 725 7 8} 

33. 232 10 3} 

34. 3 13 8} 

35. 9 4 4} 

36. 11 12 3i 



4J 

Qs 

6i 



13 14 

S7 
TTTT 

Hi 

SO I 

TTT 
117 

S87 

sei 



49 

n 

87 

H 

«9S 

ao 1 



ti 



3 

348 

7000 
TTTTT 



** 



37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
61. 

52. 

53. 
54. 



£ B. d. 

139 17 2} 

8 6 10} 
13 13 2i 
13 13 2} 
36 8 li 
68 13 0} 
17 2 7} 

6 18 104 

3 4 9} 

4 13} 
9 6} 

34 years 

5} years 

2} per cent. 

50; 40; 33^; 20 and 

15 years 
10; 8; 6; 4 and 2f per 

cent. 
3 per cent. 
£424, 16s. 8d. 



a 

1688 

147 • 

17 8 

1 9 
TTT 

1 A9 
yfT 

64 

T¥5T 

53 » 

8 13 

307 









DISCOUNT. 






£ 


8. 


d. 




£ 8. d. 


1. 


343 


2 


8} if 


10. 


122 17 


2. 


223 


2 


H iSf 


11. 


25 per cent. 


3. 


210 


7 


115 iVi 


12. 


2 J years 


4. 


320 


11 


8 


13. 


£5, 2s. 2}d. t\ 


5. 


459 


10 


3J i 


14. 


475 18 6} 4?J| 


6. 


3 


1 


3} tWt 


15. 


1 12 2i «}{ 


7. 


2 


9 


2} « 


16. 


342 3 2} f}} 


8. 


4 


10 


4* 


17. 


6 10 0} iii 


9. 


10 


7 


4i 


18. 


1239 15 4i ft 



STOCKS. 



1. £1573, 6s. 8d. 

2. 8310 12 

3. 1195 

4. 823 14 6 



6. £43, 13s. 4d. 

6. India five per cents, 
which yield £4, 156. 
rd. p. c. p. an. 



11 »i . 



STOCKS. 
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7. £60, 08. 6d. 

8. 441 4 lOj a 

9. 125 per cent. 

10. 243 per cent. 

11. £13 gain 

12. £23)38.4d.yearlyloss 

13. £10815 






14. 88| per cent. 

15. £3373, 138. Od. 

16. 205 

17. £389 income 

18. £3, 168. 2id. ^ per cent. 

19. 109 i per cent. 

20. £21,13s.3jd.,\ yearly gain. 



EQUATION OF PAYMENTS. 



1. 
2. 
3. 
4. 
6. 
6. 



77tV day8 
238(4 days 

283VVV days 
188} days 

133^Tf days 

168. 6id. 



9 

TV 



7. 

8. 

9. 
10. 
11. 
12. 



38. lOjd. 

£2, 28. Hd. 

£1, 38. 4id. 

38. lid. 

14|^ carats 

29-986 in. 



tV 

6 

77 



PROFIT AND LOSS. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



^ 3 



51 100 
z i — 



TT 



£33, 178. 8d. 
21 7 6 
5 
4 

2 UA 
682 yd, 1 qr. 1^ nl. 
25 cwt. 1 qr. 26*f lb. 
242 cwt. 3 qr. 12 lb. 
£4, 188. 4d. 
3jd. «J 
9j\ per cent. 
10 per cent. 

26a per cent. 
13y\ per cent. 
£ll,15s.ld.or66jJp.c. 
20 J per cent. 
19|| per cent 

48. 

13s. 6d. 
12s. 



21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

37. 

38. 
39. 



4s. 9d. 

9d. per lb. 

4s. lOd. per lb 

3s. 8d. per yd. 

16s. per yd. 

5s. 6d. per lb. 

52d. per lb. 

48. per yd. 

98. 6d. per yd. 

£34} per cent. 

19| per cent. 

24fl per cent. 

4 per cent. loss. 

£896, Os. Od. 
872 10 prime cost 
5 4 87V bought 
5 7 9}}^ sold 

2345 A yd. 

1536iS lb. 

£1, 14s. 4jd.i5}pr. cost 



238 PROFIT AND LpSS. — ^DISTRIBUTIVE PROPORTION. 



PROMISCUOUS EXERCISES. 



1. 17s. gain; 6} p. c. 

2. £18, 48. 6d. ; 54 p. c. 



a 

4. 
5. 
6. 

7. 





28 





15 
9 

19 
4 
1 



10 ; 5J p. c. 

H T* per 8^' 
10 ; 58i p. c. 
7| {ii per lb. 
0} J per lb. 

8. 12|| per cent. 

9. lOs. 2|d. ^ per gal. 

10. 3f per cent, loss 

11. 10 per cent. 

12. £61, Is. gain 

13. £98 J gain; S^Wr P- c- 

14. £200, 15s. 4d. gain 

£8ii}!ifg?|°P-.c. 

15. £104, 18s. 6d. gain 

16. 960 yards at 3s. 



17. 331^ per cent. 

18. 13s. 6Jd. H 

19. 10^} p. c. gain 

£ 8. d. 

20. 4 13 4 

21. 9}T«i*S^ 

22. 18 

23. 4 6} 

24. £18-5879 gain p. c. 

25. £0, 38. llfd. if 

26. 34-4022 gain p. c. 

27. £9, 3s. 2d. loss. 

28. £7-857142 gain p. c. 

29. £20 ^ » 

30. 15i -^ " 

31. 14i loss » 



21 41 

T TTTT 



DISTRIBUTIVE PROPORTION. 
SIMPLE FELLOWSHIP. 



1. 30,40,60 

2. 106f, 320, 533i 

3. A's £27, 17s. 5Sd. /r 
B's 38 6 5i fi 
C's 41 16 \\ /t 

4. A's£94, 58. 8id. f 
B's 62 17 U " 
C's 41 18 1$ 
D's 20 19 Oi 

5. M's £37, 4s. Sjd. |J 
N's 52 8 5i "" 
P's 54 7 3J 

6. B's £96, 8s. 2jd. \\ 
C's 57 8 8i - 
D's 86 3 0} 

7. A's stock £300 
B's 480 
C's 420 



8. L's 101 ac. Oro. 8^»^per. 
M's 88 1 '^•- - 



6 

T 

4 
T 
s 
T 



43 



tV 

9 



N's 50 2 



27tV 
4tV 



9. 16s. 8d. per£l 
L, £625, 10s. Od. 
M, 667 6 8 
N, 700 6 8 
O, 750 
P, 800 15 
Q, 833 19 2 

10. 126, 135, 144, 

and 150 men 

11. £84, Os. 9d. 
126 1 li 
168 1 6 
210 1 lOi 
252 2 3 



DI8TRIBUT1TE PROPORTION. 
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12. £207, 198. 4d. 

155 19 6 
103 19 8 

13. 141b. 2| oz. gold 

1 31 alloy 

14. 141b. 4,\f oz. silver 

1 m alloy 



15. 13 cwt. 1 qr. 12 lb. nitre 
2 1 14 charcoal 
2 14 sulphur 

16. A, £61, Os. Od. 

B, 91 10 

C, 114 7 6 



COMPOUND FELLOWSHIP. 



17. 



18. 



19. 



20. 



21. 



A's 
B's 
C's 
A's 
B'b 
C's 
A's 
B's 
C's 
A's 
B's 
C's 
A's 
B's 
C's 



£60, 188. 

155 18 

263 2 

£47, 8s. 

113 19 
92 12 

£68, 3s. 
54 10 
27 5 

£122, 111 
114 17 
122 11 

£10, 18s. 

12 5 

6 16 



. 3id. AV 


22. A's 4|^ months = i^ yr. 


H Hi 




B's 3^V months = 4| yr. 


lli tVt 




C's 3|f monthfl = |f yr. 


. 4Jd. Hi 


23. 


147 ac. 2 ro. 25 per. 


0$ m 




151 32 


n m 




147 2 25 


. 7td. ^s 




148 3 14 


lOj A 


24. 


1st, 1848 rounds 


54 tV 




2d, 1056 >^ 


8. 0{d. A 




3d, 660 


10* a 




4th, 330 ^ 


Of A 


25. 


B, 5 oxen 


. 2Ad. 


26. 


B, £3500 


5t\ 




C, 2400 


4t\ 




D, 1800 



1. 496 fl. 50^^ kr* 
1032 Hi 

2. £19, 17s. 2id. i 
311 9 8 

3. 9475 fr. 78,% cents. 
12833 82f 

4. 3903-571 dollars 
7591-42f 

5. 29764 06* kroner 
45621-65 



EXCHANGR 
6. 



70 3 13 



£120, 78. lOjd. ,Vt 
202 16 58 tVj 

7. £610, 128. 10}d. ,V 

620 15 

795 17 7i 

809 1 9 J Ht 

8. £5881, 148. 7jd. ^ 
20782 7 lOi 

9. 12387if pesetas 
17031 J J 



1 8 



I 
7 
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10. 122383-65* lire 

219548-31tV 
n . 686 milr. 285f reas 

758 526W 
841 904J$ 
930 526t% 

12. 1851 fr. 75 J cents. 
31640 22J 

13. £189, 17s. 4Jd. f 

311 7 7| a 

14. 3028 lire 53* cents. 
2991 21}f 

134049 
132397 



EXCHANGE. 



54tV 
90 



t 



15. £4185, 168. lljd.f 



H 



16. 

17. 
18. 



9J 
7{cl. 

7Sd. 
4|d. 

H 






8 

8 

5 

6s. 
17 
15s. 
18s. 
18 

19. 4503 r. 1 an. 2*} pice 
4390 8 

20. 877605 kroner 

21. £617, 3s. 9d. 

22. £25. 



4242 
4651 
4714 
£851 
4938 
£865 
£9 
9 



1 
T 
36 
TT 
97 
TXST 



ARBITRATION OF EXCHANGE. 



1. 560 English yards 
210 Hamburg yards 

2. 20 marks per £1 

3. 11-98* florins 

4. 24-25|f francs 

5. 24*28^ francs 



/y 



ff 



12. 14 days of E. 



6. £600 

7. 27219 marks 

8. £2, 10s. 6j%d. 

9. 120 lines 

10. 330 lb. of sugar 

11. 10 points 



PROMISCUOUS EXERCISES IN EXCHANGE. 



1. 5637-5 dollars 

2. £144 

3. £2149 

4. £1618, Os. 3jd. *|f 

5. 11 fl. 98 c. per £1 

6. £74, 13s. lOfd. ^Vif? 

7. £925, 128. 2id. if 

8. 2889-60 florins 

9. £5-976 gain 

17. Direct, £80 ; 



10. £20 loss 

11. £127-660 gain 
2-1276 gain p. c. 

12. £759, 128. 

13. £60 gain 

14. £140, 12s. 6d. gain 
18*75 gain p. c. 

15. £442, 15s. 5d. 

16. 182699-4496 kroner 
By Holland, £82, 12s. 



EXCHANGE. 
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18. £5820 

19. Direct, £912, 10s., 

On HoUand, £907, ISs. 

lljd. ^% 
On Hamburg, £923, 4s. 

8id. n 

20. £58-656 

21. Direct, £2491, 13s. 4d. 
By Holland, £2529, 58. 

22. A lost, 24-664 francs 



23. Loss, 4-3735 

24. Direct, £85 

On Holland, £87-98775 

25. Direct, £352, 178. IJd. $ 
Through Holland, £360, 

13s. 8d. 
Through Hamburg, 
£362, 18s. 4d. 

26. E gained, £1-288 

27. £347, Os. 2jd. 



ALLIGATION. 



1. 5id. I per lb. 

2. 4s. l|d. ^ 

3. 78. 9d. per gal. 

4. 5s. 9id. f per gal. 

5. 48. 9^d. per gal. 

6. 17^ carats fine 

7. 2bu.at30d.3bu.at40d. 

8. Equal quantities 

9. Ilb.at4d.&6d.,61b.at9d. 

10. 6 gal. at 8s., 1 gal. of rest 

11. 5 gal. of spirits to 1 gal. 

of water 

12. Same no. of boys, and 

girls, and twice that 
no. of men and women 



13. 16 at 6s., 4 at the rest 

14. 20 at 9s., 10 at the rest 

15. 3J oz. of gold 9, 12, and 

15 carats fine 
7i4 oz. of gold 18 and 
22 carats fine 

16. 7^ oz. of copper and sil- 

ver with 50|oz. of gold 

17. 6 at 5s. and 6s., 18 at rest 

18. 6 at 8s. and 9s., 18 at rest 

19. 3 at 4s^ 6 at 6s., 12 at 58. 

and 24 at 5s. 6d. 

20. 121b.at2d.,3d.,4d.,and 

5d., and 48 lb. at 6d 
and7d. 



POSITION. 



1. 60 number required 

2. £36 value of horse 

3. 36 years of age 

4. 60 number required 

5. 80 apple, 60 pear, 48 

plum, 64 cherry trees 

6. £525 the sum 

7. £72-4; £45*25; £36-2 

8. 31500 men 

17. 9 



9.£252;£189;£151-2;£126 

10. 20 number required 

11. A £11tV, B £11iV, C 

£13^V 

12. 15 number required 

13. 35 at 8s., 25 at lOs. 

14. 72 crowns 

15. 12 beggars 

16. £20 buying price 
days idle 

o 



242 



I. 



2. 



INVOLUTION. 



529 
15625 

177} 

I* 
156i 

•00006625 

3375 

19683 

754184^ 



•001953125 
•000000244140625 



64 



3. 



4. 
5. 

6. 
7. 
8. 



28629151 
•004096 



•000000390625 



.T¥TV8 



11^390625 
1444 8. in. 
125 c. ft. 
3375 cubes 
6 to. 2 qr. 4 lb. 



a 1 34 

rl 



TTTI 



1711 



7 09_ 

TTOV 



gal. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



EVOLUTION. 
EXTRACTION OP THE SQUARE ROOT. 



24 
144 

789 

888 

1111 

9748 

•73 



8. 2-42384 

9. 698-343 



10. 
11. 
12. 

13. 
14. 
15. 

16. -8660254 and fj 

17. -027 
27. 123456789 



956-49 

2480-795 

2-236067977 

3-31662479 

4-16 

•91 

and 



7 



A 






18. 28-00669 

19. 8-26639784 

20. 2204792759 

21. -00-28 

22. 70809 

23. -000073 

24. 1001001 

25. 500403 

26. 8070405 



28. 12; 13; 12; 25; 30-74085; 1272792 



29. -886228 side 

30. 21-9089 poles 

31. 138-564 poles 

32. 44-07947 poles 

33. 56-28499 poles 

34. 4896 feet 

46. 89 men in the side 
445 men in front 

47. 216 men ; £36 

48. 42-4264 ft. 



35. 134164 yards 

36. 30-9838 feet 

37. £431,08.9id.| 

38. 807 trees in br. 

39. 49-598 poles 

40. 9 + 16 = 25 

49. 21-9317 ft. 

50. 62-2254 yd. broad 
311-1271 yd. long 



41. 216-4 feet high 

42. 375 ft. broad 

43. 334-185677 ft. 

44. 2030394 ml. 

45. 139082 feet 



EVOLUTION. 
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EXTRACTION OF THE CUBE ROOT. 



1. 25 

2. 276 

3. 375 

4. 7889 
5- mill 

6. 4070809 

7. 6031 

8. 7008409 

9. -345 
10. 7866 



11. 18-93049 

12. 19-86228 



1. 
2. 
3. 
4. 
5. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 



1-44225 

1-912931 

•0045 

9-2235 

41-3782 

•097208 

300353 
22-5 



21. 66-6059 feet 

22. 254^446 feet 

23. 1664067 inch 

24. 6^769, 4^81, 361 ft. 

25. 38Ulb. 

26. 36^63 inches 

27. 17235 ft. long 
12-927 ft. broad 

8^618 ft. thick 
12^83 ft. side of cube 



EXTRACTION OF ANT ROOT. 



3-1412 

12457 

32 

48 

19-87759 



6. 

7. 

8. 

9. 
10. 
11. 



6-252 

1-62657 

1-5617 

1^30766 

•0786014 

24 



12. 
13. 
14. 
15. 
16. 



1-5849 

•85475 

•8393784 

1-5229 

1-87446 



SERIES OR PROGRESSIONS. 
ARITHMETICAL PROGRESSION. 



3 diff. ; 297 sum 

4 diff. ; 3618. debt 
4 diff. ; £995 price 
25 No. ; 1375 sum 
31 rows ; 961 trees 
11 poor; 15s. 7d. 



19 days ; 627 miles 

15. 7 miles first day ; i20 miles 



8. 7 least ; 23 greatest 

9. 4s. 6d. least ; 167s. 6d. gr. 

10. 2 least ; 44 greatest 

11. £2 least ; £20 greatest 

12. 42 greatest ; 297 sum 

13. 8 least ; 1672 sum 

14. 478. greatest ; £15 divided 



GEOMETRICAL PROGRESSION. 



1. 
2. 
3. 

4. 
5. 



384 greatest 

1215 greatest 

162; 4374 . 
1 . 1 

'ob2 r-o5oo2 



6. £8, lOs. 8d. paid 

7. £164, Ob. 6d. for all 
£10, 18s. Sfd. for each 

8. 3280 the sum 

9. 636 the sum 
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AERIES OR FROGRERSIONS. 


10. 


rrrs t^® ^^^ 
£4095, 153. debt 


15. 


100 miles 


11. 


16. 


i mile 


12. 


£1968, 48. 


17. 


1 value 


13. 


\ the sum 


18. 


* ^ 


1 4. 


\ the sum 


19. 


* ^ 




20. y\ the value' 




PERMUTATIONS AND COMBINATIONS. 


I. 


6204484017332394393- 


13. 


5005 




60000 




352716 


2. 


362880 


14. 


725887853745600 


3. 


3628800 


15. 


635013559600 


4. 


479001600 days 


16. 


£18031572350, 9s. 2d. 




£778377600 


17. 


502 


5. 


9081072000 


18. 


67108837 


6. 


15120 


19. 


120 


7. 


1680 


20. 


4503599627370443 


8. 


92400 


21. 


3905 


9. 


504 


22. 


435848049 




15120 


23. 


6134716369305281647- 


10. 


95040 




450180641 




20160 


24. 


328114698808273 




362880 


25. 


28561 


11. 


90 


26. 


7776 


12. 


7893600 


27. 


1331 


13. 


495 


28. 


16384 




COMPOUND 


INT 


BREST. 




£ s. d. 




£ 8. d. 


1. 


463 1 




5. 97 6 


2. 


720 6 6 




6. 154 15 3J 


3. 


973 6 5 




7. 91 18 lU 


4. 


975 3 10 




8. 51 13 6 




976 3 OJ* 




9. 663 2 1 



* In finding the. amount or present worth when the interest is 
payable either half-jearljr or quarterly, the common method is to 
take ^ or ^ of the rate of interest, and then compute as directed in 



COMPOUND INTEREST. 
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£ ■ 


. d. 1 


£ 


s. 


d. 


10. 


128 18 5i 


15. 853 


9 


H 


11. 


236 8 Hi 


16. 788 16 


Oi 


12. 


252 7 7 


17. 323 


3 


8i 


13. 


1003 6 6i 


18. 12 


7 


11 


14. 


811 < 


5 11f 1 


19. 381 


13 


24 




ANNUITIES. 








ANNUITIES CEBTAIN. 








£ B. 


d. 


£ 8. 


d. 




1. 


169 17 


2* 


25. 1666 13 


4 




2. 


171 13 


2 


26. 600 







3. 


172 5 


2 


27. 454 5 


5} 


1 


4. 


754 13 


5! 


28. 993 10 


85 




5. 


432 19 





29. 15 years 






6. 


543 12 


2} 


30. 16 years 






7. 


846 


6* 


31. 18 years 






8. 


555 4 


n 


32. 13| years 






9. 


803 13 


24 


33. £5 per cent. 




10. 


3825 7 


01 


34. 6} per cent. 




11. 


641 


4 


35. 5-f\ per cent. 




12. 


418 13 





36. 7|i per cent. 




13. 


5000 





37. 20 years 






14. 


12500 





38. 22| years 






15. 


26666 13 


4 


39. 26} years 






16. 


120000 





40. 1U| years 

41. £3731, Is. 






17. 


250 





6d. 




18. 


45 





42. 10274 1 


9 




19. 


100 





43. 6393 10 


9 




20. 


100 





44. 17171 7 


114 




21. 


6 per cent. 


45. 62 15 


84 




22. 


6 per cent. 


46. 651 11 


U 




23. 


4 per cent. 


47. 393 11 


4 




24. 


4J per cent 


48. 6077 11 








the rule ; the most correct method, however, especially in the cal- 
dilation of annuities, is to take the square root of the amount of £1 
for a year when the payments are lutlf-yearly, and the fourth root 
of that amount when the payments are quarterly for the amount of 
£1 for the half or the quarter of a year. 

02 
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CONTINGENT OR LIFE ANNUITIES. 



1. 
2. 

3. 



4. 



5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 



17-9956 years 
27-7594 years 
30-8515 years 
25-6865 years 
20-5289 years 
6-5433 years 
39-7818 years 
33-4351 years 
28-2760 years 
23-0785 years 
iUi probability 
iHUl probability 
immm probabaity 



uu*mm?iprobabii. 

It 



J3?ll probability 
HUHi probability 
imm probability 
f If WS probability 
£1123-28 . 
1026-9 
2130-66 
3458-25 
1-600 
185-2 
221-125 
356-1 
492-011 
581-85 
163-529 
246-28 
1143-4 
654 

1126-92 
1306-32 
1798-8 
900-48 



31. £2007-24 

32. 4108 

33. 2325 

34. 4174-96 

35. 2686-68 

36. 9857 

37. 2037-7 

38. 2876-1 

39. 4748-5 

40. 2297-25 

41. 3387-6 

42. 4649-1 

43. 1454-22 

44. 189-8 

45. 447-6 

46. 325-6 

47. 724-2 

48. 155-68 

49. 169-04 

50. 190-1 

51. 4-438 years' purchase 

52. £1222-78846 value 

92-0566 annually 

53. 912-9846 value 

67-9506 annually 

54. 1034-7619 value 

55. 183-8095 value 

56. 280-03846 value 

57. 266-712 value 

58. 5108-5 value 

59. 23835 value 

60. 12573 value 

61. 29124 value 

62. 8066 value 

63. 50-89 annually 



ANNUITIES. 
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PROMISCUOUS EXERCISES. 



1. £452*7 present value 

2. 29-89 annually 

3. 44-1113 annually 

4. 26-6806 annually 

5. 34-9914 annually 

6. 3-19759 annually 

7. 265*02 present value 

8. 90-839 annually 

9. 1390*200 value 



10. £3827*4 payment 

11. 6560*100 value 

12. 285*98 present value 

13. 0*3209 annually 

14. 12*1414 annually 

15. 7*825 annuallv 

16. 4*8591 annually* 

17. 16*256 fine 

18. 8*790 fine 



DUODECIMAL MULTIPLICATION. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
IL 



sq. ft. 

161 

540 

4341 

966 

8617 

1279 

5370 

444 

392 

671 

1036 



sq. in. 

96 

54 

91 

132 

4 

99 

83J 

70i 
122^ 
113' 



TT 



10| 





sq.ft. 


sq.in. 


12. 


819 


113i 


13. 


1048 


84t't 


14. 


606 


mi 


15. 


557 


42i 


16. 


881 


84|i 


17. 


249 


108J 


18. 


4014 


85H 


19. 


2960 


112| 


20. 


4339 


55i 


21. 


2463 


51| 


22. 


5414 


117U 



* As this and the two following exercises do not fall under any 
of the Problems, it may be necessary to state the methods by 
which they are computed. In the 16th, Find the value, supposing 
them 5 years older, and multiply it by the present value of £1 due 
5 years hence, and also by the probability tnat both will be alive at 
the end of 5 years, for the present value of an annuity of £1, with 
which proceed as before. — 17th, Take the difference between the 
real valae and the value, supposing their ages to be equal ; multi- 
ply this by the value of the husband's life and by the annual con- 
tribution, and divide the product by the value when tiieir ages are 
equaL — 18th, Multiply the difference between the values of two 
lives, the one of 35 and the other of 45- years by the annual con- 
tribution. 
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ARTIFICERS' MEASURING. 





Pkob. 


I. 


Prob. 


II. 




s. ft. 


B. in. 


eft. 


c. in. 


1. 


15 


90 


1. 61 


1512 


2. 


150 


25 


2. 28 


1302 


3. 


36 


42 


3. 414 


1452 


4. 


44 


8 


4. 4247 


594 


5. 


102 


32 


5. 41 


216 


6. 


25 


72J 


6. 35 


577A 






Problem III. 





1. 116c.ft.648c.iii.byrulel. 
148*96 true content 

2. 96, by rule I. 
122-88 true content 

3. 153-125, by rule I. 
196 true content 



4. 31-6875 feet, by rule I. 
40-56 true content 

5. 41-8472 by rule I. 

53*564 true content 

6. 42-519525, by rule I. 
54-424992 true content 



EXERCISES. 



1. 1182 B. ft. 32 8. in. 

2. 3984 126 

3. 37 6J 

4. 65782 /AVW gall- 

5. 526259 tVAVV gall. 

6. 181 c. ft. 867 c. in. 

7. 302 8. ft. 122 8. in. 

8. 201 88 

9. 288 89 



10. 35 c. ft. 851 J} c. in. 

11. £9, 188. Oid. il 

12. 20 3 9JJ 

13. 5 3 2i it 

14. 40 15 7i 

15. 2 9} VV 

16. 262 8. yd. 4 ft. 72 in. 

17. 71 7 1428 

18. £33, 188. IJd. i 

19. £230, 158. 9, 



M- 



1. 108110040736^% ca8k8 
88109683200000 herring 



MISCELLANEOUS 

4 

5 

Is. l^d. share, 4th class 6 

48. 6d. // 3d ^ 7. 

13s. 6d. // 2d 

27s. Od. fr 1st 

3. £62, 14s. OJd. i 



2. 



8 
9 



QUESTIONS. 
£11, 6s. 3id. gain 

tVV = -136752 
. £74, 7s. 2id. 
7604^ ac. for 5000 families; 

5513020S ac. for U. K. 
, 625; -21876 
, £92, 158. 8Jd. ^ debt 



MISCELLANEOUS QUESTIONS. 
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10. 500 yds. sold at 17s. 8«1. 34. 

11. l8tsh.£23,138.5}d.iJ^4i 
2d sh. £36, 48. 2 Jd. ,Vtt 
3d sh. £41, 28. 4jd. ,Vrr 

12. 38. 2id. ii per lb. tea 

13. imi gall, brandy 

14. £30, 48. lOid. /t gain 
16. 2006J lb. cotton 

16. 88. Bid. i per gall. 

17. A's advantage -^d. p. gal. 

18. D gives 986| yards, and 

has }d. advantage 

19. £1, 68. 71d. gain 

20. 78. 9iid. per yard 

21 . £2, 68. received in money 

22. £l51,13s.0Jd.{val.rec. 

23. 4c.2q.l2^1b.atl6d.p.lb. 

24. 7s. l}d. ,fy per gal. rum 
88. 3|d. ff y p.gal.brandy 

26. £1, 68. 8id.ip.qr. barley 

26. 3f month after J year 
One year, £126, 168. 

27. £43, 38. 9}d. gain 

28. 4 mo. 20}fJ days voyage 

29. £10, 28. OJd. JJf freight 

30. Captain, £699, 6s. Od. 
l8tmate,&c.492 2 
2d mate, 388 10 
Sailor, 97 2 6 
Marine, 66 12 

31. £14374, lOs. income 

32. Wife's share, £240 
First son's, 460 
Second, 320 
Thh-d, 180 

33. First8hare,£116,128.6d. 
Second, 192 14 2 
Third, 269 15 10 
Fourth, 346 17 6 
Fifth, 42319 2 
Sixth, 601 010 



35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
46. 
46. 
47. 
48. 

49. 
50. 
51. 

52. 

53. 
54. 
55. 
56. 
57. 
58. 
69. 
60. 

61. 

62. 

63. 

64. 



A's share, 8s. 2^*1. 
B's, 6 6^x 

C's, 4 IV^ 

D's, 3 3t\ 

E's, £440 ; F's, £293i 
2H minutes in all 
7 aays idle 

86'* F. ; 5' C. 
£637, 198. 7d. 
984 number 
117 first term 
5s. gain 
2} per cent. 
18150 number 
£389, 6s. 6d. 

4 3 lOi a sell. pr. 
il = £536, 188. 7T?Td. ; 
partsoldz=£813,ls.4T-\d. 

27t\ hours 

84men; 56wom. ; 14boy8 

465 number 

»=:-5; T.Vr = -225 

27,VA the fraction 

72, second term 

2f years 

10s. paid by each 

6640 fiimilies 

398 c. ft. 636 c.in. content 

163 1080 content 
65 1586i content 
84 648 true content 
40 121 li content 
52 168 true content 
15 262^ content 
19 681 7^ true cont. 
61 eft. 1263 c. in. cont. 
79 26 If true cont. 
119 336 J content 
152 984 true cont. 
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MISCELLANEOUS QUESTIONS. 



65. 

66. 
67. 
68. 
69. 
70. 
71. 
72. 

7a 

74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 

85. 
86. 
87. 
88. 

107 

108 

109 
110 
111 

112 
114 



84 s.yd.S 8.ft.48 s.in.snrf. 
£383, Os. lOj'Vd. 
324 gallons 

1338.yd.ls.ft.96s.m snrf. 
102 2 3 content 
20002; 4t 
£55, 13b. yearly gain 
103-98. ft.; £238-97 val. 
155 8. yd. 3^8. ft.; £1:^, 
188. 11, V^. value 
3{ days 
202002 

34 yards plastering 
1| rood mason work 
46 cwt. 1 qr. 15 lb. 5 oz. 
55 yards 

7^ roods, value £12 
3 roods at 30s. =£4, 10s. 
248 8. yd. 8 s. ft. content 
6 at 38. 4d. to 2 at 4s. 

A, £575, 12s. 6d. 

B, £489, 168. 8d. 
£2400 original amount 
339 8. yd. 4J s. ft. cont. 
49 s.ft. 72 8. in. hewn work 
1060-66 yards 



89. £1, Ss. 7id. 

90. 567 sq. ft. 48 sq. in. 

91. 29260yards, val. £792, 

98. 2d. 

92. 200 qrs. 

93. 40 years 

94. 184 8. ft. 36 sq. in. ; £7, 

98. 8id. J 

95. 42 deals 

96. Ceiling, 278-486i yards 

Value, £9, 5s. 7jd. f 

Sides, 391-916 yards 
Value, £4, 178. llfd. 

97. 90^V deals 

98. 108 cubic yards 

99. 415f yards, value £25, 

198. 5jd. 

100. £4750, 128. 6d. 

101. 50 at 138. 4d. 
34 at 16s. 8d. 

102. 1500 men 

103. 87 h. cr. ; 3 fl. 

104. 2 h. 20 m. after 2d. 



105. 11, 35, and 20 gal. p. m. 

106. 3 days after B. 

316404 lbs. weight on a man 

11699086162500000000 lbs. weight of the atmosphere 
. 2554094172346838709677U lb. salt water in the sea 
74391092398451612903^ lb. salt in the sea 
4*874 dol. per £1, or 9j per cent. prem. nearly 
12-02 florins per £1 

ii7=5X 100 X T\y = 50, rf = 5XlOOX A = 10, 
D = 50XlOX4=100,i>=50XlOXT*7r = 5 
and 113. are wrought in the same way as Quest. 111. 
12 inches, 16 inches, 20 inches, etc. 



115. 105-301541b. 

116. 1302} feet 



117. 6'108 sec. 

118. 64331 feet 

121. 32|$| seconds 



119. 579 feet 

120. 34260 ft. 



MISCELLANEOUS QUESTIONS. 
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122. K we suppose that It is 1 degree at the earth ; then at 
Mercury it is ^ViV» ^^ Venus it is l||f f, at Mars 
it is 114, at Jupiter yVVr) ^^ Saturn tISttt) &nd at 
Uranus ttWV\t ; or if we suppose that it is 1 degree 
at Uranus, then at Saturn it is ^VstA* ^^ Jupiter 
it is 13lf fg$|, at Mars it is 158^Vt) ^^ the Earth 
it is 368|^}{, at Venus it is S9S^^\f and at Mercury 
it is 2427tWt 





DECIMAL COINAGE. 




1. £79-200 


4. £96-600 


7. £136-620 


10. £135-802 


2. 97-600 


6. 110-780 


8. 163-400 


11. 315-040 


3. 69-800 


6. 101-090 


9. 153-986 i 12. 513007 


13. . £84, 2fl. Oc. Om. 


19. £213, 3fl. Oc. 6m. 


14. 48 3 4 


20. 312 4 8 


16. 96 2 6 7 


21. 572 8 6 7 


16. 108 2 6 


22. 267 4 8 


17. 123 7 


23. 762 2 6 


18. 132 1 7 4 


24. 672 9 


26. £498-464 


32. £487-877 


39. £6317-200 


46. £223-284 


26. 3306-818 


33. 487-854 


40. 8118-628 


47. 567-431 


27. 4720-605 


34. 84-667 


41. 6640-821 


48. 1425-665 


28. 6171-096 


35. 486-266 


42. 9268-930 "49. 2461-875 


29. 3045-577 


36. 298-788 


43. 6991-804 


60. 9011-898 


30. 6204-593 


37. 764-343 


44. 8594-928 


51. 15306-952 


31. 438-829 


38. 1846-026 


46. 150-024 


52. 27904-633 


63. £8-724 


67. £13-891 


61. £17-824 


65. £17-942 


64. 9-875 


58. 15-797 


62. 21-802 


66. 15-123 


55. 11-473 


59. 14-395 


63. 27-317 


67. 9-873 


66. 12-782 


60. 7-893 } 64. 16*963 


68. 12-965 


69. £-425 


73. £-875 


77. £9-8333 


81. £29-28125 


70. -6125 


74. -9166 


78. 10-775 


82. 47-3333 


71. -6666 


76. 4-125 


79. 14-8125 


83. 69-42083 


72. -7875 


76. 7-1875 


80. 19-8833 


84. 79-8125 




85. £85-776 


1 86. £98-083 


• 

3 
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s. 



DECIMAL COINAGE. 
£ 8. d. £ 8. d. 



87. 12 G , 1)1. ID 8 

88. 15 G 

89. 17 1 

90. 7 6 



92. 10 4 
98. 4 11 8 
94. 7 13 4 



95. 9 16 8 

96.12 6 8 

97. 14 18 8i 

98. 17 13 8 



8. 



99. 29 19 1 

100. 47 14 31 

101. 58 11 7} 
102.77 6 



61 



103. £84, 98. 8d. | 104. £99, Os. 8d. 



1. £149-889 

2. 1-369 

3. 1-225 

4. 1-775 

5. 135-375 

6. 5-675 

7. 125 oz. 

8. £388-875 

9. 202-500 

10. 2-520 

11. -030 

12. 9209-600 

13. 45 men 

14. 3| ye. 
16. £17-500 

16. ^\ 

17. -512 

18. £252-350 

19. 90-4995 

20. 6063-242 



PRACTICAL EXERCISES. 

21. 32-760 

22. 668-575 

23. 172-500 

24. 9-424 
26. 185 

26. 4 p. c. 

27. 512 days 

28. £12-3375 

29. 878-559 

30. 7541-622 

31. £6658-050 



32. 
33. 



34. 



•192 
323-0400 
262-9440 
381-9456 
390-6624 
416-3520 
542-720 
407-040 
271-360 
162-816 



35. 67-756 
101-634 
136-512 
169-390 

36. £36-975 

37. 659-2502 

38. 485-625 

39. 4-443 

40. 692-584 

41. 243-7336 

42. 729 of each 
4a £525-624 

479-865 

44. 9 p. c. 

45. 187 yds. 

46. £364-815 

47. A & £817-2 

48. £4053-144 

49. 4 p. c. 
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METRIC SYSTEM. 



1. 10,000 centimetres 

2. 10,000,000 millimetres 

3. 9754 metres; 9,754,000 

millimetres 

4. 9 metres, 6 decimetres ; 

3 dekametres, 9 metres, 

4 decim. 5 centimetres ; 
4 kilom. 7 dekam. 5 
metres, 3 decim. 9 cen- 
tim. 5 millimetres 

5. 10,000,000 centiares 

6. 1000 square metres 

7. 75300-84 ares 

8. 4 hectar. 9 dekar. 7 ares; 

7 hectar. 3 dekar. 4 
ftr. 8 deciar. ; 9 hectar. 
7 dekar. 5 ar. 45 centiar. 

9. 500,000 centisteres 

10. 10,000 cubic decimetres 

11. 957*5 steres 

12. 57 dekast. 5 steres; 5 

dekast. 7 steres, 5 de- 
cisteres; 5 steres, 7 
decist. 5 centist. 

13. 5000 decilitres 

14. 10,000,000 cub. centim. 

15. 120,000 cub. centimet. 

16. 45075-25 litres 

17. 1,250,175 centilitres 

18. 9 kilol. 6 hectol. 5 dekal. 

4 lit. ; 9 dekal. 4 Ut. 2 
decil. 5 centil. ; 3 hec- 
tol. 7 dekal. 5 litres 

19. 7 dekalit. 9 lit. 5 decilit. 

4 centilit. ; 4 dekal. 6 
lit. 8 decil. 7 centil. 5 
millil. 



20. 10,000 decigrams 

21. 10,000 miUigrams 

22. 100,000 centigrams 
2a 7502-5 grams 

24. 40,750 milligrams 

25. 907,040 centigrams 

26. 8,700,000 grams 

27. 7 hectog. 3 dekag. 5 gr. 

7 decig. 5 centig. ; 9 
kilog. 7 hectog. 5 de- 
kag. 4 grams, 2 decig. 
5 centig. 

28. 3 kilog. 7 hectog. 5 de- 

kag. ; 7 hectog. 4 de- 
kag. 8 grams. 9 decig. 
5 centigrams 

29. 3 hectog. 7 dekag. 5 

grams, 4 decig. 6 cen- 
tigrams; 3 hectog. 6 
dekag. 9 ^ams, 5 de- 
cig. 4 centig. 8 millig. 

30. 37,500 centimes 

31. 756 francs, 2 decimes, 5 

centimes ; 3456 francs, 
7 decimes, 5 centimes 

32. 18412-305 metres 

33. 10272-732 metres 

34. 72392-245 ares 

35. 77443-45 ares 

36. 261-625 steres 

37. 37181-25 litres 

38. 129847-85 Utres 

39. 151410-598 grams 

40. 22289-79 francs 

41. 57553-5 metres 

42. 16859-5 ares 

43. 988-25 steres 
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METRIC 8TBTEM. 



44. 685994*99 litres 

45. 715994*2 grams 

46. 3752621-29 grams 



47. 

48. 
49. 



50. 



61. 



52. 



63. 



1958-47 francs 
2968-3 francs 
360*4 metres 
833*425 „ 
957-3125 „ 
60051-6 ares 
107592*45 „ 
9383*0625 „ 
19541*2 fiteres 
21634-9 ^ 
16575*125 „ 
1809176*4 Utres 
1985068*55 „ 
61562-2525 „ 
3251967 75 grams 
8573149-75 
137305-305 



n 



n 



54. 19212072-0 grams 
20212700-76 „ 

850534-4375 „ 

55. 433199*25 francs 
485708-25 „ 

10808-1025 „• 

56. 16M1 metres 

85*69ff „ 
1643-97JJ „ 

57. . 106r*19j Htres 

757*99« „ 
1949*13if „ 

58. 65787-5741 grams 
45852-80H „ 
91705-60;j „ , 

59. 928676f grams 
1198292|f „ 

10177280?} „ 

60. 1070-26 francs 

87M3i| „ 
472-36f»J „ 



THE END. 



PBIKTED BT OUYEB Ain> BOYD, BDUTBDEOlt. 



EDUCATIONAL WORKS 



FUBLIBHBD BT 



OLIVER AND BOYD, EDINBURGH; 



SOLD ALSO BT 



HMPKIN, MARSHALL, AND CO., LONDON. 



A Specimen Copy of any Class-book will be sent to Prindpale of 
Schools, post free, on receipt of one-half the retail price in postage stamps. 
Applications to be addressed to Oliver and Boyd, Edinburgh. 



ICnglish Beading, Grammar, etc. 

Armstrong's Eng. Composition.... P. 7 

Eng. Etymology 7 

Colville's Standard Reading-Books. 4 

Connon's English Orammar 6 

First Spelling-Book 6 

Dalgleish's English Grammars 6 

Oram. Analysis 6 

English Composition... 6 

Demaus's Paradise Lost 7 

X Analysis of Sentences 7 

Donglas's English Grammars 6 

Progressive Eng. Reader. 6 

Selections for Recitation. 6 

Spelling and Dictation.... 6 

English Etymology 5 

Ewing's Elocution 7 

Gla^ow Infant School Magazine... 8 
Lamb's Tales fh>m Shakespeare.... 6 

Lennie's English Grammar 6 

M'Cnlloch'sReading-Books.......^... 3 

M'Dowall's Rhetorical Readings.... 8 

Pryde's Studies in Composition 7 

Reid's English Grammar 7 

English Composition 7 

English Dictionary 7 

Sess. School Etymological Guide.... 8 

Old & New Test. Biographies... 8 

Shakespeare's Richard II 6 

Spalding's English Literature 7 

White's English Grammar 8 

Wordsworth's Excursion 6 

ObJeot-XjesBons. 

On the Animal Kingdom 8 

On the Vegetable Kingdom 8 

On the Mineral Kingdom 8 

Ross's How to Train Eyes and Ears. 8 



Geography and Astronomy. 

Clyde's School Geography P. 9 

Elementary Geography 9 

Douglas's Introductory Geography.lO 

A Progressive Geography...lO 

Text-Book of Geography.lO 

Edin. Acad. Modem Geography 11 

Ewing's Geography 11 

Lawson'sGeog. of British Empire.. .10 

School Geographies 4 

Physical GjBography 4,11 

Pbysiography 11 

Murphy's Bible Atlas 11 

Oliver and Boyd's Gazetteer 9 

Atlases 11 

Reid's First Book of Geography 10 

Modem Geography .' 10 

Sacred Geography 10 

Reid's (Hugo) Astronomy 11 

Phys. Geography 11 

Stewart's Modem Geography 9 

White's Geographies 9 

School Bongs. 

Hunter's Books on Vocal Music 17 

Clift Wade's Songs for Schools 17 

School Psalmody 17 

HotiBehold Soonomy. 
Gordon's Household Economy 8 

History. 

Corkran'R History of England 13 

Simpson's Scotland 12 

(Goldsmith's England 13 

- Greece— Rome.... 13 



Index. 



Tytler's General History P. 18 

Watts' Scripture History 18 

White's UniYersal History 12, 18 

England for Jon. Classes. .12 

History of France 12 

Great Britain and Ireland.12 

^... Sacred History.. 18 

Histories of Scotland 12 

History of Rome..... 18 

Writing, Arithmetio, etc. 

Gray's Arithmetic 16 

Hutton's Book-keeping 16 

Ingram's Principles of Arithmetic.l6 

Maclaren's Arithmetic 16 

Book-keeping. 16 

Melrose's Arithmetic 16 

Scott's Arithmetical Works 16 

Copy Books and Copy Line8.16 

Smith's Arithmetical Works 14 

Stewart's Arithmetical Works 16 

Trotter's Arithmetical WorkB...14, 16 

New Code Arithmetic..4, 14 

Hutton's Book-keeping . . .16 

FhHoBophy, MathexnatioB, etc. 

Ingpram's System of Mathematics...l6 

Trotter's Key to do 16 

Ingram's Mensuration, by Trotter.l6 

Euclid 16 

Nicol's Sciences 16 

Schwegler's Handbook of Philo- 
sophy 16 

Frenoh. 
Beljame's French Grammar, etc.... 20 
Caron's First French Cla8s-Book...20 

First French Reading-Book.... 20 

French Grammar 20 

Chambaud's Fables Chotsies 20 

Christison's French Grammar 20 

Fables et Contes Choisis 20 

Fleury's History of France..20/ 

French New Testament, 20 

Hallard's French Grammar 20 

Schneider's First French Course. ...18 

Conversation-Grammar 18 

French Reader. 18 

French Manual 18 

£crin Litt^raire 18 

French Composition 18 



Surenne's Dictionaries P.li 

New French Dialogues 1£ 

French Classics li 

Wolski's French Grammar. 2C 

Ijatin and Ghreek. 

Ainsworth's Latin Dictionary 22 

Cicero's Orationes Selects 24 

Cato Major 24 

Clyde's Greek Syntax 21 

Djrmock's CsBsar and Sallust 22 

Edin. Academy Class-Books : — 
Rudiments of Latin Language.... 21 

Latin Delectus 24 

Rudiments of Greek Language. .21 

Greek Extracts 21 

Selecta e Poetis Latinis 21 

Ferguson's (Prof.) Gram. Exercises.24 

Latin Delectus. 24 

Ovid's Metamorphosis. .24 

FergusBon's (Dr) Xenophon's Ana- 
basis 23 

Greek Gram. Exercises 23 

Homer's Iliad, with Vocab...23 

Geddes' (Prof.) Greek Grammar 21 

Greek Testament, by Duncan 23 

Hunter's Ruddiman's Rudiments... 22 

Sallust, Virgil, and Horace..22 

Liyy,Books21to26 22 

Macgowan's Latin Lessons 22 

Mair's Introduction, by Stewart 23 

Massie's Latin Prose Compositiun. 22 

M'Dowall's Csesar and Virgil 22 

Melville's Lectlones Selects 22 

Nellson's EutropiuB 22 

Ogilvle's First Latin Course 23 

Stewart's Cornelius Nepos 23 

First Greek Course 23 

Italian. 
Lemmi'8 Italian Grammar.. 24 

G-emxan. 

Flschart's First Cktss-Book 24 

Reader in Prose and Verse 24 

School Registers. 

Examination Forms 17 

Pupil's DaUy Register of Marks 17 

School Register of Attendance, 

Absence, and Fees 17 

Qeometrioal I>rawing. 
Kennedy's Grade Geometry.. 16 



EDUCATIONAL WORKS. 



EMLISH SEASHfG, GBAMHAB, ETO. 

Ill the initiatorT department of iiiBtraetion a valuable seriea of works hai 
been prepared hj Db M'CuLLOOHf formerly Head Master of the Cirena- 
Plaee School, Edlnbiirgh, now Minister of the West Church, Greenock. 

DB M'GITLLOCH'S SEBIES OF CLA8SB00K8. 

These Books are intended for the use of Schools where the general 
mental cultore of the pupil, as well as his proficiency in the art of reading, 
is studiously and systematically aimed at. 

They form, collectively, a progressional Series, so constmcted and 
graduated as to conduct the pupil, by regular stages, from the elementary 
sounds of the language to its hignest and most complex forms of speech ; 
and each separate Book is also progressively arranged, — the lessons which 
are more easily read and understood always taking the lead, and preparing 
the way for those of greater difficulty. 

The subject-matter of the Books is purposely miscellaneous. Yet it is 
always of a character to excite the interest and enlarge the knowledge of 
the reader. And with the design of more effectually promoting his mental 

{Erowth and nurture, the various topics are introduced in an order con- 
ormaUe to that in which the chief faculties of the Juvenile mind are 
nsaatly developed. 

That the moral feelings of the pupil may not be without their proper 
stimulus and nutriment, the lessons are pervaded throughout by the 
rdigioQS and Christian element. 



DB MCCULLOCH'S BBADIHG-B00X8 FOB SCHOOLS. 

FI£ST BEADING-BOOK, Ijd. 

Do. Large Type Edition^ in two parts, price 2d. each. 

Do. In a Series of Sheets for Hanging on the Wall, Is. ; 
or on Roller, Is. 8d. 

SECOND READING-BOOK, 3d. 

THIRD READING-BOOK, containing simple Pieces m 

Prose and Yerse, with Exercises. N<no Printed in Larger Type, 1 0d. 

FOURTH READING-BOOK, containing only Lessons 

likely to Interest. With Stvopsis of Spblliko, . Id. 6d. 

SERIES OF LESSONS in Prose and Verse, .... 2b. 

COURSE OF ELEMENTARY READING in Soiehcb 
and LmsaTnEB, compiled from popular Writers, 80 Woodeats, 8b. 

MANUAL OF ENGLISH GRAMMAR, Philosophical 
rjid Praetleal, with Exercises; adapted to the Analytical mode 
of Tuition. With a Okapter on Analyn* qf Sentenee*. * . . Is. 6d. 



STANDARD RBADING-BOOKS. 

By Jakks Golvillk, M.A., D.Sc, Principal of Newton Place Establish- 
ment, Glasgow, formerij EnRlish Master, George Watson's College- 
School, Edinbargh, one of the Educational Institutions of the Mer- 
chant Company. 

PBIMES : Being Spelling and Reading Lessons Introductoiy to 
SUndardl. (lUustrated.) 86 pages. l|d. 

FIBST STAKOASD SEADIHa-BOOK ; with Easy Lessons in 
Script (lUtutrated.) 05 pages. 4d. in stiff wrapper, or 6d. cloth. 

SECOND STANDARD SEADIVO-BOOK ; with Dictation 
Exercises, partly in Script (Illuttrated.) 108 pp. 4d., or 6d. cloth. 

THIRD STANDARD RRADINCh-BOOK ; with Dictation Exer- 
cises, partly in Script. 144 pnges, strongly bound. 8d. 

FOTTRTH STANDARD READING-BOOK ; with Dictation 
Exercises. 216 pages, strongly bound. Is. 3d. 

FIFTH STANDARD READINO-BOOK ; with Dictation Ezei^ 
clses. 300 pages, strongly bound. Is. 6d. 

SIXTH STANDARD READING-BOOK ; with Biographical 
Notes and Outlines for Exercises in Composition. 394 pages, strongly 
bound. 2b. 6d. 

ARITHMETIC Adapted to the NEW CODE, 

By ALXXAirnn Tbottxb, Teacher of Mathematics, etc., Edinburgh; 
Author of ''Arithmetic for Advanced Classes/' etc. 

Past I. The Simple Rules 86 pages. 2i.—Atuw9r9, 8d. 

„ II. The Compound Rules. ... 86 pages. 2d.— ilfi«tMr«, 8d. 
„ III. Practice to Decimals. ... 48 pages. 8d.—Aiuwen^ 8d. 
Or Uronglff hownd in cm VolmM^ price Sd. 



SCHOOL GEOGRAPHIES, 

By William Lawbon, F.R.O.S., St Mark's College, Chelsea; Author of 
" Geography of the British Empire," etc 

GEOGBAPHICAL PRIMEB ; embracing an Oatline of the Chief 
Divisions of the World. 86 pages. 2d. 

EK6LAND and WALES ; with a Chapter on Railways. 36 
pages. 2d. 

SCOTLAND and lEELANB; With Notes on Railwajs. 36 

pages. 2d. 

THE BBITI8H COLONIES. 36 pp. 2d. 

XTIBOFE. 48 pp. 3d. 

ASIA, AFRICA, and AMERICA. 72 pages. 4d. 

LAWSOVS ELEMENTS OF PHTSICAL GEOORAPHT. 

Adapted to the Requirements of the New Code; with Examination 
Papers. 96 pages. 6d. in stiff wrapper, or 8d. doth. 



J 



ENGLISH READING, GRAMMAR, ETC. 



LENNIE*8 PRINCIPLES OF ENGLISH GRAMMAR. 

Comprising the SubBtance of all the most approved English Gram- 
mars, briefly defined, and neatly arranged; with Copious Exercises 
in Parsing and Syntax. New Edition; with the author's latest 
improvements, and an Appendix in which Analysis of Sentences 
is fully treated. Is. 6d. 

THE AUTHOR'S KEY ; containing, besides the corrected 
Exercises in Parsing and Syntax, many useful Critical Remarks, 
Uints, and Observations, and explicit and detailed instructions as to 
the best method of teaching Grammar. New Edition, embracing a 
Key to Analysis of Sentences. 3s. 6d. 

ANALYSIS OF SENTENCES: Being the Appendix to 
Lennie's Grammar adapted for General Use. Price Sd. Kit, 6d. 

THE PRINCIPLES OF ENGLISH GRAMMAR ; with a 
Series of Progresdve Exercises, and a Supplementary Treatise on 
Analysis of Sentences. By Dr Jamss Douglas, lately Teacher of 
English, Great King Street, Edinburgh. Is. 6d. 

DOUGLAS'S INITIATORY GRAMMAR, for Joniob 
Classes. Printed in larger type, and containing the Supplementary 
Treatise on Analysis of Sentences. 6d. 

DOUGLAS'S PROGRESSIVE ENGLISH READER. 
A New Series of English Reading-Books. The Earlier Book* an 
illustrated «oi<A nunurout Engravinge. 

First Book. 2d. I Thibd Book. Is. I Fifth Book. 2s. 
bxcoMD Book. 4d. | Foukth Book. Is. 6d. | Sixth Book. 28. 6d. 

DOUGLAS'S SELECTIONS FOR RECITATION, with 
Introductory and Explanatory Motes ; for Schools. Is. 6d. 

DOUGLAS'S SPELLING AND DICTATION EXERCISE& 
144 pages, price Is. 

Athenceum. — " A good practical book, from which correct spelling and 
pronnnciation may be acquired." 

DOUGLAS'S ENGLISH ETYMOLOGY: A TextrBook 
of Derivatives, with numerous Exercises. 168 pages, price 2s. 

Scoteman. — "An especially excellent book of derivatives." 



ENGU8H BEADING, GRAMMAR, ETC. 



OUTLINES OF ENGLISH GRAMMAR ANP ANALYSIS, 
for Elxmshtabt Sohoolb, with Exbbcibu. By Waltsb Scott 
Dalolkibh, M.A. Edin., lately one of the Masters in the London 
International College. Price 6d. in stiir wrapper, or 8d. cloth. 
Kit, 1b. 

DALGLEISH'S PROGRESSIVE ENGLISH GRAMMAR, 
with Exxboibbb. Sb. Kbt, 2a. 6d. 

From Dr Jobxph Bobwobth, Prefeaaor of Anglo-Saxon in Ike Univer»Uy 
of Ozfotd; Author of the Anglo-Saxon Dictionary , ete.f etc. 
** Qolte a practical work, and oontaine a vast quantity of important in- 
formation, well arranged, and hronght np to the present improved state 
of philology. I hare never seen so much matter brought together in so 
short a space." 

DALGLEISH'S GRAMMATICAL ANALYSIS, with Pbo- 

GBBBSrVB EZXBCIBBB. 9d. KBT, 2s. 

DALGLEISH'S OUTLINES OP ENGLISH COM- 
FOSITION, for Elemxmtabt Schools, with Ezbbcibbb. 6d. Kbt, 
4d. 

DALGLEISH'S INTRODUCTORY TEXT-BOOK OF 
ENGLISH COMPOSITION, based on Gbammatical Syvthbbxs; 
containing Sentences, Faragpraphs, and Short Essays. Is. 

DALGLEISH'S ADVANCED TEXT-BOOK OF ENG- 
LISH COMPOSITION, treating of Style, Prose Themes, and 
Yersiflcation. 2s. Both Books bound together, 2s. 6d. Kbt, 
2s. 6d. 

ENGLISH GRAMMAR, fonnded on the Philosophy of 
Language and the Practice of the beat Authors. With Copious 
Exercises, Constructive and Analytical. By C. W. CovBOir, LL.D. 
2s. 6d. 

Soeetator.—" It exhibits great ability, combining practical skill with 
philosophical views." 

CONNON'S FIRST SPELLING-BOOK. 6d. 

SHAKESPEARE'S KING RICHARD IL With Historical 
and Critical Introductions; Grammatical, Philological, and other 
Notes, etc. Adapted for Training Colleges. By Rev. H. G. 
RoBiNSOK, M.A., Prebendary of York, late Principal of the Diocesan 
Training College, York. Is. 

WORDSWORTH'S EXCURSION. THE WANDERER. 

With Notes to aid in Analysis and Paraphrasing. By Bev. H. G. 

ROBUfBON. 8d. 

LAMB'S TALES FROM SHAKESPEARE, In Four 
Parts, price 8d. each ; or bound together, price Is. 
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A DICTIONABY OF THE ENGLISH LANGUAGE, con- 
tainlng the PronancUtion, Etfmology, and Ezplanatioii of all Worda 
anthoiiaed by Eminent Writera. To whieh are added, a Vocabulary 
of the Roota of Engliah Worda, and an acoented Liac ox Greek, Latin, 
and Soriptnre Proper Namea. By Alsxutdxb Rsid, LLJ>., late Head 
Master of the Edinburgh Institution. JUduud to 2s. 6d. 

DR KEIiyS RUDIMENTS OF ENGLISH GRAMMAR. 

OrtaUp 7iNf»rov0ci. This book is concise, simple, and of easy appli- 
cation. Copious Exercises have been introduced throughout ; together 
with a new Chapter on the Analysis of Sentences. 6d. 

DR REID'S RUDIMENTS OF ENGLISH COMPOSITION. 
With Copious Exercises. Semodelled. Ss. Kbt,28. 6d. 

The work now includes Systematie Exercises in Sentence-making. A 
distinct division haa been devoted to the Structure of Paragraphs. The 
seetioBS on Deecriptive and Narrative Essays have been entirely rewritten. 

HISTORY OF ENGLISH LITERATURE; with an 
OnTLoni of the Ouonr and Growth of the Eholish LAKouAas. Illus- 
trated by ExnuoTS. For Schools and Private STODiirnk By 
Pbovssbob Spaloiho. Bevised and eonHmud, 8s. 6d. 

The whole work has undergone thorough and careftal revision. The 
ehapten on the Language, and those on our Early Literature, have been 
brought into harmony with the results of recent philological and historical 
invastigationB; while the record of events has been brought down to the 
present time. A few explanatory notes have been added in an Appendix, 
with the view of removing the difficulties which recondite allusions and 
lllnstrattons are apt to cast in the path of the young student. 

STUDIES IN COMPOSITION : A Text-book for Adranced 
Classes. By David Pbtdb, M.A., Head Master of the Edinburgh 
Merehant Company's Educational Institution for Young Ladies. 8s. 

ENGLISH COMPOSITION FOR THE USE OF SCHOOLS. 
Ry RoBKBT Abmbtbono, LL.D., Madras College, St Andrews; and 
Thomas Abmstbono, Heriot Foundation School, Edinburgh. Part In 
Is. 6d., Part 11^ 2s. Both Parts bound together, Ss. Kxt, 28. 

ARMSTRONG'S ENGLISH ETYMOLOGY. 28. 

ARMSTRONG'S ETYMOLOGYfor JUNIOR CLASSES. 4d. 

SELECTIONS FROM PARADISE LOST; with Notes 
adapted for Elementary Schools, by Rev. Robbbt Dbmaus, M.A., late 
of the West End Academy, Aberdeen. Is. Sd. 

D£MAUS*S ANALYSIS OF SENTENCED 3d. 

SWING'S PRINCIPLES OF ELOCUTION, improved by 
F. B. CaIiYBBT, A.M. 8s. 6d. 



8 FNOLT8H KEAPTNO, GKAMMAR, ETC. 

GLASGOW INFANT SCHOOL MAGAZINE. CompUed 
br D. Cauohis, Master of the Initiatoxy Department in the Glasgow 
Normal Seminary. Withnumer<»uWoodait$. Ist Series, 43d Thousand, 
prioe 8b. 2d Series, 18th Thousand, price 8s. 

These Tolumes furnish a great yariety of valuable material fbr 
intellectual and moral teaching, comprising Anecdotes and Stories, 
Hymns and Simple Verses set to Music; Lessons on Natural History, 
Botany, and on Familiar Otijects; Sacred Geography, Bible Lessons 
and Scripture References. 

HOUSEHOLD ECONOMY : A Mahual intended for Female 
Training Colleges, and the Senior Class of Girls' Schools. By MaBt 
OARBT Mabia GoBDON(Miss Brewstor), Author of "Work, or Plenty 
to do and how to do it," etc 2s. 

RHETORICAL READINGS FOR SCHOOLS. By Wm. 
MDowALL, late Inspector of the Heriot Scho<ds» Edinburgh. 2s. 6d. 

SYSTEM OF ENGLISH GRAMMAR, and the Principles 
of Composition. With Exercises, and a Treatise on Analysis of 
Sentences. By Johji Whitb, F.E.I.S. Is. 6d. 



SESSIONAL SCHOOL BOOKS. 

ETYMOLOGICAL GUIDE. 28. 6d. 

This is a collection, alphabetically arranged, of the principal roots, 
affixes, and prefixes, with their derivatiyes and compounds. 

OLi> TESTAMENT BIOGRAPHY, containing notices of 
the chief persons in Holy Scripture, in the form of Questions, with 
references to Scripture for the Answers. 6d. 

NEW TESTAMENT BIOGRAPHY, on the same Plan. 6d. 



OBJECT-LESSON CARDS. 

ON THE VEGETABLE KINGDOM. Set of 20 in a Box. 
£1, Is. 

ON THE ANIMAL KINGDOM. Set of 14 in a Box. £1, Is. 

ON THE MINERAL KINGDOM. Set of 14 in a Box. 

£1, Is. 

Each subject is illustrated with specimens, attached to the Cards, of the 
Tarious ol;iJects described, the whole forming an interesting Industrial 
Museum. 

HOW TO TRAIN YOUNG EYES AND EARS: Being 
a Mamual of OBJBCT-LKSBOirs for Pabxnts and Tsaohxbs. By Mabt 
Ankb Robs, Mistress of the Church of Scotland Normal Infant School. 
Edinburgh. Is. 6d. 



GEOGRAPHY AND ASTRONOMY. 



OEOGMFHr AND ASTS0N0M7. 

OLIVER AND BOYD»S PRONOUNCING GAZETTEER 
OF THE WORLD, DESCBiPTiys and Statistical. With Nnmerons 
Etymological Notices: A Geoqbaphical Diction ak7 fob Popxtlab 
UsB. Crown Svo, 5s. ; or with Atlas of 32 Coloured Maps, 6s. 6d. 

Daily Telegraph.— " Gre&t pains have evidently been taken to set 
down facts briefly but accurately, and its compiler has given a very tiAr 
amount of space to the results of the most recent explorations and 
discoveries. It will prove a most useful book of reference." 

A COMPENDIUM of MODERN GEOGRAPHY, Politioal, 
Physical, and Mathbuatical : With a Chapter on the Ancient 
Geography of Palestine, Outlines of Astronomy and of Geology, 
a Glossary of Geographical Names, Descriptive and Pronouncing 
Tables, Questions for Examination, etc. By the Rev. Alex. Stewabt, 
LL.D. CareJuUy Beviaed. With 11 Maps. Ss. 6d. 

SCHOOL GEOGRAPHY. By James Clyde, M.A., LL.D., 
one of the Classical Masters of the Edinburgh Academy. With special 
Chapters on Mathematical and Physical Geography, and Technological 
Appendix. Bevised throughout and largeHy re-written. 4s. 

Educational Newt.— ^ The grand characteristic of the 'School Geo- 

Saphy' is its singular readableness— its clear, fluent, lively narrative; 
e sonny ray of realistic art that everywhere tarightens the sul^ject with 
the charm almost of romance, dispelling the heavy cloud of superfluous 
flkcts and figures." 

DR CLYDE'S ELEMENTARY GEOGRAPHY. \^th an 
Appendix on Sacred Geography. BevUed throughout and largAt 
re-written. Is. 6d. 

BdxMUional 2%»M.r— '^ A thoroughly trustworthy manual." 

AN ABSTRACT OF jGENERAL GEOGRAPHY, compro. 
bending a more minute Description of the British Empire, and of 
Palestine or the Holy Land, etc. With numerous Exercises. For 
Junior Classes. By John Whitb, F.E.I.S., late Teacher, Edinburgh. 
tkar^fvUy Beoited and Enlarged, Is. ; or with five maps, Is. 3d. 

WHITE'S SYSTEM OF MODERN GEOGRAPHY; with 
Outlines of Abtbohomt and Phtsioal Gboobapht; comprehending an 
Account of the Principal Towns, Climate, Soil, Production, Religion, 
Education, Government, and Population of the various Countrlea 
With a Compendium of Sacred Geography, Problems on the Globe, 
Exercises, etc. Oar^uUy Bevieed. 28. 6d. ; or with Six Maps, Ss. M. 

A 2 
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RUDIMENTS OF MODERN GEOGRAPHY. By Alex. 
RsiD, LL.D., late Head-Master of the Edinbunii'h Institntion. OareJvUy 
Bevised, With Five Coloured Maps, la. Enlarged by 21^ pages of extra 
h^formation regarding ike Ctmntiee and principal Bailtoays of the United 
Kingdom, 

The names of places are accented, and accompanied with short deaeitp* 
tions, and occaslonallf with the mention of some remarkable erent. To 
the seTeral eonntries are appended notices of their physical geography, 
prodnetions, goyemment, and religion; concluding with an ontUne of 
aaered geography, problems on the use of the globea, and direetioDs for 
ttie oonstmction oif maps. 

FIRST BOOK OF GEOGRAPHY : Being an Abridgment 
of Dr Reid's Rudiments of Modem Geography. With an Outline of the 
Geography of Palestine. OarefiMy Beviaed, 6d. 

DR REID»S OUTLINE OF SACRED GEOGRAPHY. 6d. 

This little work is a manual of Scripture Geography for young persons. 
It is designed to communicate such a knowledge of Uie places mentioned 
in holy writ as will enable children more clearly to understand the sacred 
oarradve. It contains references to the passages of Scripture in which 
the most remarkable places are mentioned, notes chiefly historical and 
descriptiFe, and a Map of the Holy Land in proyinces and tribes. 

AN INTRODUCTORY GEOGRAPHY, for Junior Pupils. 
By Dr Jamss Douolab, lately Head Master, Great King Street School, 
Edinburgh. OarefuUy Eevieed, 6d. 

DR DOUGLAS'S PROGRESSIVE GEOGRAPHY. On a 

new plaHf showing recent changes on the Continent and elsewhere, 
and embracing much Historical and other Information. 160 pages, Is. 
Car^/uliy Bevieed. 

AthencBum. — " The information is copious, correct, well put, and adapted 
to the present state of knowledge." 

DR DOUGLAS'S TEXT-BOOK OF GEOGRAPHY, con- 
taining the Physical and Political Gboobaphy of all the Countries 
of the Globe. Systematically arranged. Ss. 6d. ; or with ten coloured 
Maps, Ss. Car^'uUy revieed. 

GEOGRAPHY OF THE BRITISH EMPIRE. By Wiluam 
Lawsov, St Mark's College, Chelsea. Car^uUy Bevised. Ss. 

Past I. Outlines of Mathematical and Physical Geography. 

II. Physical, Political, and Commercial Geography of the 
British Islands. 

ni. Phyrical, Political, and Commercial Geography of the 
British Colonies. 

See Catalogue, page 4, for smaller Clasa-Books of Geography 
by Mr Lawson. 
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LAWSON'S OUTLINES OF PHYSIOGRAPHY. With 
Illustrations. In Two Parts. Price 2s. 6d. New JEdttwn, 

This manual is intended as a Text-Book of Physiography as prescribed 
by the syllabns of the Science Department, Soiith Kensington. In Part 
I. which corresponds with the Elementary Stage of the subject, the 
Earth is considered apart from other portions of the universe, and 
Siefly in relation to the materials of which it is composed, the forces 
which act upon those materials, and the distribution of vegetable and 
Mimallife.^n Part II. the Earth is considered as a planet, and its 
JSsition in the solar system, as well as its relaUon to the distant stars, 
axe pointed out. 

The Farts may he had separately, price la. 64. each, 

LAWSON'S TEXT-BOOK OF PHYSICAL GEOGRAPHY, 
with Examination Papers. A complete view of the whole subject* 
combining simplicity of style with scientific accuracy. New Edition. 
3s. 6d. 

OLIVER AND BOYD'S HANDY ATLAS OF THE 
WORLD, showing Recent Discoveries. 32 full-coloured Maps. 8vo, 
very neatly bound, and suited for the book-shelf, 28. 6d. 



OLIVER 



AND BOYD'S SCHOOL ATLAS, showing Recent 
Discoveries. 32 large full-coloured Maps, including Palestine and the 
Roman Empire, with Diagram of Geographical Terms. Price Is. 

OLIVER AND BOYD'S JUNIOR ATLAS. 16 fuU-coloured 
Maps ', with Diagram of Circles and Zones. Price Sd. 

School Guardian.^" Both of them [the Atlases] deserve favourable 
notice on account of their cheapness and general suitability for the 
purpose of teaching geography in elementary schools." 

EDINBURGH ACADEMY MODERN GEOGRAPHY. 
2s. 6d. 

E WING'S SYSTEM OF GEOGRAPHY. 4s. 6d.; with 

14 Maps, 6s. 

REID'S ELEMENTS OF ASTRONOMY ; for Schools and 
Private Study. Sevieed and brought doton to the Present State of 
Astronomical Science, by Rev. Albx. Magkat-, LL.D., Author of 
" Manual of Modem Geography," etc. With 66 Wood Engravings. 8s. 

REID»S ELEMENTS OF PHYSICAL GEOGRAPHY; 

with Outlines of Gbolooy, Mathbmatical Geog&aphy, and Astbok- 
OMY and Qaestions for Examination. With numerous Illustrations, 
and a large coloured Physical Chart of the Globe. 1 s. 

MURPHY'S BIBLE ATLAS of 24 Maps, with Historical 
Descriptions. Seduced to Is. coloured. 
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HI8T0ET. 

Ths works in this department have been prepared with the greatest care. 
Thev will be found to include Class-books for Junior and Senior Glasnes in 
all the branohet of History generally taught in the best schools. While 
the utmost attention has been paid to aoenraey, the narratiTes have in 
erery case been rendered as instructlTe and pleasing as possible, so as to 
relieve the study from the tediousnese of a mere dry detail of facts. 

A CONCISE HISTORY OF ENGLAND IN EPOCHS. 

By J. F. COBSBAV. With Maps and Oenealogical and Chronological 

Tables, and oomprehensire Questions to eaeh Chapter. Jf«w Sdition, 

wUk ik$ SUior^ ctmHmud. Ss. 6d. 

The writer has endeavonred to conrey a broad and ftall impression of 
the great Epochs, and to develop with care, but in subordination to the 
rest of ths narrative, the growth of Law and of the Constitution. 

HISTORY OP ENGLAND FOR JUNIOR CLASSES; with 
Questions for Examination. Edited by Hbitbt Whitb, B.A. Trinitj 
College, Cambridge, M.A. and Ph.D. Heidelberg. Is. 6d. 

Atktiumm, — "A cheap and excellent history of England, admirably 
adapted for the use of Junior classes. The various changes that have 
uken plaee In our constitution are briefly but dearly described. It is 
•urpridng how sncoessfhlly the editor has not merely avoided the obscurity 
i» hlch generally accompanies brevity, but invested his narrative with an 
interest too often wanting in larger historical works. The information 
conveyed is thoroughly sound; and the utility of the book is much 
increased by the addition of examination questions at the end of each 
chapter." 

HISTORY OF GREAT BRITAIN AND IRELAND ; with 
an Account of the present State and Resources of the United Kingdom 
and its Colonies, with Questions and a Map. ByDrWHrra. 8a. 

Athenamm* — ** A carefolly compiled history for the use of schools. The 
writer has consulted the more recent authorities: his opinions are liberal, 
and on the whole Just and Impartial : the succession of events is developed 
with clearness, and with more of that picturesque effect which so dellghta 
the young than is common in historical abstracts." 

HISTORY OP SCOTLAND; with Questions for Examina- 
tion. Edited by Dr Whitb. Is. 

HISTORY OF SCOTLAND FOR SENIOR CLASSES; 
with Questions for Examination. Edited by Dr Whttb. Ss. 6d. 

HISTORY OF FRANCE ; with Questions for Examination, 

and a Map. Edited by Dr Whttb. 8s. 6d. 

Athenaum,—** Dr White is remarkablv happy in combining convenient 
brevity with sufficiency of information, clearness of exposition, and interest 
of detail. He shows great Judgment in apportioning to each subject its 
due amount of consideration." 

OUTLINES OF UNIVERiSAL HISTORY. Edited by Dr 
Whitb. 2s. 

AMctalor.— "Distinct in its arrangement, sktlfUl in Its selection of 
leading features, close and clear in its narrative." 
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DR WHITE'S ELEMENTS OF UNIVERSAL HISTORY, 
On • New and Systematic Plan. In Tbhbb Parts. Part I. Ancient 
History; Part II. History of the Middle Ages; Part III. Modern 
History. With a Map of the World. Ts. ; or In Parts, 8s. 6d. each. 

This work contains nnmerons sjmoptical and other tahles, to gaide the 
researches of the stadent, with sketches of literature, antiquities, and 
manners during each of the great chronological epochs. 

OUTLINES OP THE HISTORY OP ROME ; with Ques- 
tions for Examination. Edited by Dr WHrra. Is. 6d. 

Loi^Um A«j«i0.— "This abridgment is admirably adapted for the nse of 
schools,— the best book that a teacher could place in the hand of a yoothfu) 
■tadent." 

SACRED HISTORY, from the Creation of the World to the 
Destraction of Jerusalem. With Questions for Examination. Edited by 
DrWHiTB. ls.6d. 

ELEMENTS OP GENERAL HISTORY, Ancient and 
Modem. To which are added, a Comparative View of Ancient and 
Modem Geography, and a Table of Chronology. By Alkx. Fii<^fiu 
TrruUy Lord Woodhouselee, formerly Professor of History in the 
Unirersity of Edinburgh. N«w MdiMon, with IA0 ffiitorp eoiUinued 
With two large Maps, etc 8s. 6d. 

WATTS' CATECHISM OP SCRIPTURE HISTORY, and 
of the Condition of the Jews firom the Close of the Old Testament to the 
Time of Christ. With IirntODUcnoir by W. K. Twkbdib, D J). 2s. 

SIMPSON'S HISTORY OP SCOTLAND ; with an Outline 
of the British Constitution, and Questions for Examination at the end of 
each Section. 8s. 6d. 

SIMPSON'S GOLDSMITH'S HISTORY OP ENGLAND; 

With the Narrative brought down to the Middle of the Nineteenth 
Century. To which is added an Outline of the British Constitution. 
With Questions for Examination at the end of each Section. 8s. 6d. 

SIMPSON'S GOLDSMITH'S HISTORY OP GREECE. 
With Questions for Examination at the end of each Section. 8s. 6d. 

SIMPSON'S GOLDSMITH'S HISTORY OP ROME. Witb 
Qneetlona for Examination at the end of each Section. 8s. 6d . 
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WBITDTQ, ABITHMETIO, AST) BOOE-EEEFINQ. 

AKITHMETIC ADAPTED to the NEW CODE, in Three 
Farts. By Alkx. Tbottib, Teacher of Mathematical Edinbargh. 

P^BT I. The Simple Bnlea. . . 88 pag^a. id.—AntwerSf 8d. 
„ II. The Compound Rules. . 86 pages. 2d.,— Anstoers, Sd. 
„ III. Practice to Decimals. . 48 pages. 8d. — Answer$t 8d. 

*«* Or strongly hound in one Volume, price 8d. 

PRACTICAL ARITHMETIC FOR JUNIOR CLASSE& 
By Hbitat G. 0. Smith, Teacher of Arithmetic and Mathematica is 
George Heriot*s Hospital. 66 pages, 6d. stiff wrapper. Annoert, 6d. 

From th4 Beo. Phiup Kxllakd, A.M., F.R.SS. L. A E., late FhOow oj 
Queen* » CoUegej Cambridge^ Profeeeor of MtUKemtUice in the UniveraUy oJ 
Edinburgh. 

*' I am glad to learn that Mr Smith's Manual for Junior Classes, the MS. 
of which I hare examined, is nearly ready for publication. Trusting that 
the Illustrative Processes which he has exhibited may prove as efficient in 
other hands as they have proved in his own, I have great pleasure in 
recommending the work, being satisfied that a better Arithmetician and a 
more Judicious Teacher than Mr Smith is not to be found." 

PRACTICAL ARITHMETIC FOR SENIOR CLASSES; 

being a Continuation of the above; with Tables and Exercises on the 
Metric System. By Hbnby G. C. Smith. 38. ilfwwer«.6d. Key,S8.6d. 

%* The Exerdeee in loth toorJiw, which are copious and original^ have been 
constructed so as to eombine interest wUh uttiUy, They 'are accompanied hy 
Oiustrative processes. 

LESSONS IN ARITHMETIC FOR JUNIOR CLASSES. 

By Jambs Tbottbb. 71 pages, 6d. stiff wrapper ; or 8d. doth. Answers, 6d. 

This book was care/uUy reoisedf and enlarged by the introduction of 
Simple Examples of the various rules, worked out at length and fully 
explained, and of Practical Exercises, by the Author's son, Mr Alexandm* 
Tn>cter, Teacher of Mathematics, etc., Edinburgh: and to the present 
edition Exercises on the proposed Decimal Coinage have been added. 

LESSONS nr ARITHMETIC for ADVANCED CLASSES; 
Being a Continuation of the Lessons in Arithmetic for Junior Claasaa. 
Containing Vulgar and Decimal Fractions; Simple and Compound 
Proportion, with their Applications; Simple and Compound Interest; 
I 'ivolution and Evolution, etc. By Albxakdbb Tbottbb. New Edition, 
with Tables and Exercises on the Metric System. 80 pages, 6d. In stifl 
wrapper; or 8d. cloth. Answers, 6d. 

Bach subject is also accompanied by an example ftilly worked out and 
m mutely explidned. The ExerciiMs are numerous and practicaL 
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A COMPLETE SYSTEM OP ARITHMETIC, Theoretical 
and Practical ; containing the Fundamental Rules, and their Application 
to Mercantile Computations; Vulgar and Decimal Fractions; InvolntioB 
and Evolution; Series; Annuities, Certain and Contingent. By Mr 
TSOTTXB. 8b. Kbt, 4s. 6d. 

\* AU the 8400 Sxerciaei in thit work am new. They are afmliedble to the 
bustnete of real Ixfe^ and are fraaned in §wik a way ae to lead the pnpU to 
'reaeon on the matter. There are upwarde of 200 Examples wrought out ai 
length and minutely e:q»laiMd. 

INGRAM'S PRINCIPLES OF ARITHMETIC, and their 
Application to Business explained in a Popular Manner, and dearly 
Illustrated by Simple Rules and Numerous Examples. Remodelled and 
greatlg Enlarged, tdth Tables and Exercises on the Metric fi^ystem. 
By Alsxakobb Tbottbb, Teacher of Mathematics, etc, Edinburgh. 
It. Kit, 2s. 

Bach rule it followed by an example ufrought out at length, and is illustrated 
by a great variety of practical questions applicable to business. 

MELROSE'S CONCISE SYSTEM OF PRACTICAL 
ARITHM ETIC ; containing the Fundamental Rules and their Applica- 
tion to Mercantile Calculations; Vulgar and Decimal Fractions; £x- 
ehanges; Involution and Evolution ; Progressions; Annuities, Certain 
and Contingent, etc. Re-arranged, Improved, andEnlarged, with Tables 
and Exercises on the Metric System. By Alkxamokb TBorrsa, 
Teacher of Mathematics, etc., in Edinburgh. Is. 6d. Kit, 2s. 6d. 

Ettdi rule i$ faUowed by an example worked out at length and minutely 
explained, and by numeroue praetieal Exerciees. 

BUTTON'S BOOK-KEEPING, hj Trotter. 28. 

8etM of Ruled Writing Booke.Single Entry, per set, Is. Bd. ; Double 
Entry, per set, Is. 6d. 

STEWART'S FIRST LESSONS IN ARITHMETIC, for 

Junior Classes; containing Exercises In Simple and Compound Quan- 
tities arranged so as to enable the Pupil to perform the Operations vlth 
the greatest &clllty and correctness. With Exercises on the proposed 
Decimal Coinage. 6d. stiff wrapper. Anewere, 6d. 

STEWART'S PRACTICAL TREATISE on ARITHMETIC, 
Arranged for PupOe in Olaseea. With Tables and Exercises on the 
Metric System. Is. 6d. This Work Includes the Ansirers; with 
Questions for Examination. Kbt, 2a. 

GRAY'S INTRODUCTION TO ARITHMETIC; with 
Tables and Exercises on the Metric System. lOd. bound in leather. 
Kbt, 28. 
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LESSONS IN ARITHMETIC FOR JUNIOR CLASSES. 
By Jaxxs Maolaesv, Edinburgh. With Aniwen umazed. 8d. 

MACLAREN'S PRACTICAL BOOK-KEEPING. Is. 6d. 

A Set qfBuled Writing BoolUf txpr$i»ljf atUfted/or tki§ work, U, 6dL 

SCOTT'S FIRST LESSONS IN ARITHMETIC. 6d. 
AmnMTS^ 6d. 

SCOrrSMENTALCALCULATION. 6d. Teacher's Copy, 6d. 

COPY BOOKS, in a Progressiye Series. By R. Scott, late 
Writiiig^Master, Edinburgh. Each eonUinlng 84 pages. Post paper, 
4d. 

SCOTT'S COPY LINES, in a Progressive Series, 4d. each. 



FHIL080FHT, MATHEHATI08, ETC. 

A HANDBOOK OF THE HISTORY OF PHILOSOPHY. 

By Dr Albbbt Sghwbolks. Seventh Edition. Translated and 
Annotated by Jambs Hutchisov Stiblino, LL.D., Author of the 
" Secret of Hegel.** Crown 8vo, 6s. 

** Schwegler's is the best possible handbook of the history of philosophy, 
and there could not possibly be a better translator of it than Dr 
Stirling."— FM(mM«ter Bemew. 

INGRAM'S CONCISE SYSTEM OF MATHEMATICS, 

Theoretical and Practical, for Schools and Private Students. Improved 
by Jambs Tbottbb. With 840 Woodcuts. 4s. 6d. KBT,8B.6d. 

INGRAM'S MENSURATION; for Schools, Private Stu- 
dents, and Practical Men. Improved by Jambs Tbottre. 2b. 

INGRAM AND TROTTER'S EUCLID, with Exercises. 
With the Elbmbktb of Plaitb Tbigonometbt and their Practical 
Application. Is. 6d. 

INTRODUCTORY BOOK OF THE SCIENCES. By 

Jambs Nicol, F.R.S.E., F.O.S., Professor of Natural History in the Uni- 
versity of Aberdeen. With 106 Woodcuts, is. 6d. Car^/kUf revised. 



GEOMETRICAL DRAWING. 

THE FIRST GRADE PRACTICAL GEOMETRY. 

Intended chiefly for the use of Drawing Classes in Elementary Schools 
taught in connexion with the Department of Science and Art. By 
JoHH Kbmbbot, Head Master of Dundee School of Art. 6d. 
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SCHOOL SONGS WITH MUSIC. 

ELEMENTS OF VOCAL MUSIC : An Introduction to the 
Art of Reading Maaie at Sight. By T. M. UmrrBS, Director to the 
Association for the Revival of Sacred Miuie in Scotland. Price 6d. 



• m 



_ This Work has been prepared with great care, and is the result of long 
praeHeal experience in teaching. It is adapted to aU ages and classes, and 
will be found considerably to lighten the labour of both teacher and pupil. The 
e^eereises are printed in the standard uotatioH, and the notes are named as in 
the original Sol-fa System, 

CcwTBNTS.— Mnslc Scales.— Exercises in Time.— Syncopation.— The 
Chromatic Scale.— Transposition of Scale.— The Minor Seale.— Part 
Singing.- Explanation of Musical Terms. 

HUNTER'S SCHOOL SONGS. With Preface by Rev. 
Jamkb Cubbh, Training CoUege, Edinburgh. 

FOR JUNIOR CIiABSlBS: 60 Songs, principally set for two 
voices. First Series. 4d.—Seeond Series: 63 Songs. 4d. 

VOR ADVANOIDD OIiASBBS : 44 Songs, principally setforthxve 
voices. First Series. 6d.— Second Series: 46 Songa. 6d. 

V A TONIC SOL-FA Edition cf Ranter's Songs U now ready. 

JUiriOB ClJLSSBS, 8d.— AOVAKOKD Classks, 4d. 

SONGS FOR SCHOOLS. Written and Composed by Clift 
Wadb. With Simple Accompaniment for Harmoniom or Pianoforte. 
Price 6d. 

The Tones will be found easy, melodious, and o'f moderatB compass | and 
the Words simple and interesting; both being easy to teach and remember. 

*#♦ A Second Series of Wade's Sonos m now ready, price 6d. 



SCHOOL PSALMODY : 68 Pieces for three voices. 4d. 



OLIVER AND BOYD'S EXAMINATION FORMS for 

Tbst^Exbbcisbs on Homb and Glass Wobk. 4to, price 4d. 

These Forms are suited for every kind of subject in which examination 
is conducted by question and answer. They have printed headings relating 
to Class, Division, Name, Date, and Marks, with Ruled Paper on which to 
write Questions and Answers ; and will thus supply a convenient record nf 
work accomplished. 

SCHOOL REGISTER. Pupil's Dailt Regicter op Masks. 
Improved Edition. Containing Spaces for 48 Weeks; to which are 
added. Spaces fora Summary and Order of Meritfor each Month, foreach 
Quarter, and for the Year. For Schools in general, and constructed to 
furnish information required by Government. 2d. 

SCHOOL REGISTER OF ATTENDANCE, ABSENCE. 

AND FEES : adapted to the Provisions of the New Codes for England 
and Scotland. By Mobbis F. Mtbom,F.£J.8. Each Folio will serve 54 
pupils for a Quarter. Is. 
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Class-Books by C HAS. HENRI SCHNEIDER, F.E.LS., 

M.C.P. 

Senior French Master In the Edinbnrgh High School, the School of 
Arts and Watt Institution, etc. ; French Examiner to the Educational 
Institute of Scotland, etc. 

SCHNEIDER'S FIRST YEAR'S FRENCH COURSE. l8.6d. 

%* This work forms a Complete Course of French for Beginners, and 
oomprehends Grammatical Exercises, with Roles; Reading Lessons^ 
with Notes; Dictetion; Exercises in Conrersation; sad a Vocabulary of 
aU the Words in the Book. 

THE EDINBURGH HIGH SCHOOL FRENCH CON- 
VEESATION-ORAMMAR, arranged on an entirely New Plan, with 
Questions and Answers. Dedieatedf by ptmuutoUf to Bro/estor Moat 
JAUZcr. 8s. 6d. Kvr,2s.6d. 

lAitUTfrom Pbovsssob Max HOllbb, Utdvertitjf of OTcford, 

"Mr DXAB Sib, — I am yery happy to find that my anticipations as to 
the snecess of your Grammar have been AiUy realized. Your book does 
not require any longer a godfather ; but if you wish me to act as such, I 
shall be most happy to have my name connected with your prosperous 
child. — Yours yery truly, Max Mullxb. 

" To Mens. C. H. Schneider, Edinburgh High School.'' 

THE EDINBURGH HIGH SCHOOL NEW PRACTICAL 
FRENCH READER: Being a Collection of Pieces from the best 
French Authors. With Questions and Notes, enabling both Master 
and Pupil to oonyerse in French. 8s. 6d. 

THE EDINBURGH HIGH SCHOOL FRENCH MANUAL 

of CONVERSATION and COMMERCIAL CORRESPONDENCE. 
98. 6d. 

In this work, Phrases and Idiomatic Expressions which are used most 
frequently in the Intercourse of eyery-day life haye been carefully 
oolleetod. Care has been taken to ayoid what is triyial and obsolete, and 
to introduce all the modem terms relatiye to railways, steamboats, and 
trayelling in generaL 

6CRIN LITTJ^RAIRE : Being a Collection of Litelt Anec- 
DOTBB, Jkuz db Mot8, Ekiomas, Chabadxs, Pobtbt, eto., to serye as 
Readings, Dictation, and Recitation. 8s. 6d. 

PROGRESSIVE FRENCH COMPOSITION. Dedicated 
toDr Dtmaldton. Partle Anglaine, with Notes, 8s.; Partle Fran^ise, 
8s. Being a collection of Humorous Pieces chiefly fh>m the French, 
translated into English for this work, and progressiyely arranged, witb 
Notes. 
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STANDAED PRONOUNCING DICTIONAKY OF THE 
FRENCH AND ENGLISH LANGUAGES. In Two Pabts. Pabt I. 
^Veneh and English. — Fart II. SnglUh and French. By Gabbibi* 
SuBBKNis, late Professor in the Scottish Naval and Military Academy, 
etc. The First Fart comprehends Words in Common Use, Terms con> 
neeted with Science and the Fine Arts, Historical, Geographical, and 
Biographical Names, with the Pronunciation according to the French 
Academy and the most eminent Lexicographers and Grammarians. The- 
Seeond Part is an ample Dictionary of English words, with the Pronan> 
eiatien according to the best Authorities. The whole is preceded by 
a Practical and Comprehensive System of French Pronunciation. 7s. 6d.,. 
strongly bound. 

The Pronunciation ia shown bjf a different spelling of the Words. 

SURENNE'S FRENCH-ENGLISH and ENGLISH-FRENCH 
DICTIONARY, without the Pronunciation. 3s. 6d., strongly bound. 

SURENNE'S FENELON'S TELEMAQUE. 2 vols., Is. each, 
stiff wrapper ; or bound together, 2s. 6d. 

SURENNE'S VOLTAIRE'S HISTOIRE DE CHARLES XII. 
Is. stiff wrapper ; or Is. 6d. bound. 

SURENNE'S VOLTAIRE'S HISTOIRE DE RUSSIE SOUS 
PIERRE LE GRAND. 2 vols.. Is. each; or bound together, 2s. 6d. 

SURENNE'S VOLTAIRE'S LA HENRI A DE. U, stiff' 
wrapper ; or Is. 6d. boui^d. 

SURENNE'S NEW FRENCH DIALOGUES. With an 
Introduction to French Pronunciation, a Copious Vocabulary, and 
Models of Epistolary Correspondence. PrommciaXion marked ihrough- 
out. 28. 

SURENNE'S NEW FRENCH MANUAL AND TRAVEL- 
LER'S COMPANION. Containing an Introduction to French Pro- 
nunciation; a Copious Vocabulary; a very complete series of 
Dialogues on Topics of Eveiy-day Life ; Dialogues on the Principal 
Continental Tours, and on the Objects of Interest in Paris; with 
Models of Epistolary Correspondence. Map. Pronunciation marked 
throughout. 3s. 6d. 

SURENNE'S PRONOUNCING FRENCH PRIMER. Con- 
taining the Principles of French Pronunciation, a Vocabulary of easy 
and familiar Words, and a selection of Phrases. Is. 6d. stiff wrapper. 

SURENNE'S MOLIERE'S L'AVARE: Com^die. 6d., or la. 
bound. 

SURENNE'S MOLIERE'S LE BOURGEOIS GENTIL- 
HOMME : Com^die. 6d. stiff wrapper ; or Is. bound. 

SURENNE'S MOLIERE'S LE MISANTHROPE : Com^die. 
LE MARIAGE FORCE : Com^die. 6d. stiff wrapper ; or Is. bound. 
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FIRST FRENCH CLASS-BOOK, or a Practical and Easy 
Method of leamlog the Fbbmoh Lanouaox, coiuisting of a series of 
Fbbmoh and Emolish Exbbcibbs. progressively and grammatically 
arranged. By Julbb Gabon, F.E.I.S., French Teacher, Edin. Is. 
Kbt, Is. 

This work follows the natural mode In which a child learns to speak its 
own language, by repeating the same words and phrases In a great 
variety of forms until the pupil becomes familiar with their use. 

CARON'S FIRST FRENCH READING-BOOK: Being 

Easy and Interesting Lessons, progressively arranged. With a 
copious Vocabulary of the Words and Idioms in the Text Is. 

CARON'S PRINCIPLES OF FRENCH GRAMMAR. 

With numerous Exercises. 2s. Kbt, 2s. 

Spectator.^" May be recommended for clearness of exposition, gradual 
progression, and a distinct exhibition to the mind through the eye by 
means of typographical display : the last an important point where the 
subject admits of it" 

AN EASY GRAMMAR OF THE FRENCH LANGUAGE. 

With Exbbcibbs and Dialooubs. By John Chbistisok, Teacher of 
Modem Languages. Is. id. Kby, 8d. 

CHRISTISON'S RECUEIL DE FABLES ET CONTES 

GHOISIS, k rUsage de la Jeunesse. Is. 4d. 

CHRISTISON'S FLEURY'S HISTOIRE DE FRANCE, 
KHcont^e k la Jeunesse. With Translations of the difficult Passages. 
2s. 6d. 

THE FRENCH NEW TESTAMENT. The most approved 
Pbotestaht Vbbsion, and the one in general use in the Fbbxch 
Kkvobmbd Chubcbbs. Pocket Edition, roan, gilt edges, Is. 6d. 

CHAMBAUD^S FABLES CHOISIES. With a Vocabulary 
containing the meaning of all the Words. By Scot and Wbllb. 28. 

HALLARD'S FRENCH GRAMMAR. 3s. 6d. Kby, 3s. 6d. 

GRAMMAR OF THE FRENCH LANGUAGE. By A. 
Bbljamb, B.A., LL.B., Vice-Principal of the Paris International 
College. 2s. 

BELJAME'S FOUR HUNDRED PRACTICAL EXER- 
CISES. 28. 

*«* Both Books bound together, Ss. 6d. 

The whole work has been composed with a view to conversation, a great 
number of the Exercises being in the form of questions and answers. 

NEW FRENCH GRAMMAR. By F. A. Wolbki, late 
Master of the Foreign Language Department in the High School oi 
Glasgow. With Exercises. 8s. 6d. 
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EOINBUBGH ACADEKY CLASS-BOOKS. 

1. RUDIMENTS OP THE LATIN LANGUAGE, for the 
Uae of the Edinhni^h Academy. In Two Parts. By J axis Gltdb, 
M.A., LL.D., author of "Qreek Syntax," etc. 12mo, price 2b.; or in 
Two Parts, sold separately, price Is. 8d. each. 

It is divided into two parts, each containing the same nnmher of 
sections under the same headings, in which the same subjects are treated 
of— in Part I. with a view to beginners, in Part II. with a view to 
advanced students. 

Atfienegum. — "This volume is a very fall, correct, and well-arrangad 

grammar of the Latin lang^iage, and is wonderfiilly cheap. It compares 
voorably with the Clarendon Press Elementary Grammar. Distinguish- 
ing features are the simple but effective device of making two parts of 
accidence, instead of relegating important matter to the comparative 
obscurity of an appendix, and the rejection of the objectionable method 
of combining a reader and exercises with the grammar." 

JBchteatiottal News. — "A firesh, thorough, and methodical treatise, bear- 
ing on every page evidences of the author's ripe scholarship and rare 
power of lucid exposition." 

%* The old edition of ihe Edinbuboh Aoademt Latiw Budixxnts may 

«(iU ht had if deeired. 

2. LATIN DELECTUS; with a Vocabulary containiDg an 
Explanation of every Word and Difficult Expression which occurs in 
the Text. 3s. 

3. RUDIMENTS OF THE GREEK LANGUAGE, with the 
Syntax entirely re-written, and with Accent and Quantity treated of 
according to their mutual relations. Ss. 6d. 

4 GREEK EXTRACTS; with a Yocabnlarr containing an 
Explanation of every Word and of the more Difficult Passages in the 
Text. 8s. 6d. 

6. SELECTA E POETIS LATINIS. 3s. 



GREEK SYNTAX ; with a Rationale of the Constrnctions. By 
Jab. Cltdb, LL.D., one of the Classical Masters of the Edin. Academy. 
With Prefiitory Notice by Jomr S. Blackik, Professor of Greek in the 
University of Edinbni^h. 6th Edition. Sansed throughout and largely 
re-^written, containing an English Summary for the use of Learners and 
a chapter on Accents. 4s. 6d. 

GREEK GRAMMAR for the use of Colleges and Schools. 
By Professor Gbddsb, University of Aberdeen. 4s. 

The author has endeavoured to combine the clearness and conciseness of 
the older Greek Grammars with the accuracy and fhlness of more recent 
ones. 
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DS HTIHTEB'S CLASSICS. 

1. HUNTER'S RUDDIMAN'S RUDIMENTS. Is. 6d. 

2. HUNTER'S 8ALLUST ; with Footnotes and Translations. 
Seduced to la. 

3. HUNTER'S VIRGIL ; with Notes and other Illustrations. 
Seduced to 28. 

4. HUNTER'S HORACE. Beduced to l8.'6d. 

5. HUNTER'S LIVY. Books XXI. to XXV. With Critical 
and Explanatory Notes. Seduced to 2s. 



LATIN PROSE COMPOSITION: The Constmction of Clauses, 
with XUnstrations from Cicero and Caesar; a Vocabulary containing an 
Explanation of every Word in the Text ; and an Index Verbonim. By 
John Massix, A M. 3s. 6d. 

DYMOCK'S C^SAR; with Illustrative Notes, a Historical and 
Oeographical Index, and a Map of Ancient Ganl. 4b. 

DYMOCK'S SALLUST; with Explanatory Footnotes and a 
Historical and Geographical Index. Seduced to Is. 

€^SAR ; with Vocabulary explaininji: every Word in the Text ; 
Notes, Map, and Historical Memoir. By William M'Dowall, late 
Inspector of the Heriot Foundation Schools, Edinburgh. 3s. 

M*DO WALL'S VIRGIL ; with Memoir, Notes, and Vocabulary 
explaining every Word in the Text. ds. 

NEILSON'S EUTROPIUS ET AURELIUS VICTOR; with 
Vocabulary containing the meaning of every Word that occurs in the 
Text. Sevised by Wm. M'Dowall. 28. 

LECTION ES SELECTS : or, Select Latin Lessons in Morality, 
History, and Biography : for the use of Beginners. With a Vocabulary 
explaining every Word in the Text. By C. Mblvills, late of the 
Grammar School, Kirkcaldy. Is. 6d. 

MACGO WAN'S LESSONS IN LATIN READING. In Two 
Farts. Fart I., Improved by H. Fbasbr Halle, LL.D. 28. 19th 
Edition. Part II. 2b. 6d. The two Courses furnish Reading, Gram- 
mar, and Composition for Beginners. Each volume contains a complete 
Dictionary adapted tu itself. 

AINSWORTH'S LATIN DICTIONARY, by Duncan. 1070 
pages. 9s. 
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A NEW FIRST LATIN COUKSE; comprising Grammar 
and Exercises with Vocabalariea. By Grobob OaiLViB, LL.D., 
Head-Master of George Watson's College-Schools, Edinbargh. Is. 6d. 

Edueationai JV«io«.—" Exceedingly well adapted for the puipose for 
which it is intended." Banffshire Journal.—" An admirable book.** 

EcbteaUonal Times.— " Well and carefully done." 

A NEW FIRST GREEK COURSE ; comprising Grammar, 
Stktax, and Ezsboibes ; with Vocabalaries containing all the Words 
in the Text. By Thob. A. Stxwast, one of her Majesty's Inspectors 
of Schools in Scotland, lately Senior Classical Master in George 
Watson's College-Schools, Edinbargh, and formerly Assistant-Professor 
of Greek in the University of Aberdeen. Neio Edition, enlarged by the 
addition of Exereiaee in coatinuoru narrative for translation into Greek. 
Price 2s. 6d. 

Aihenceum. — " Superior to most works of the kind." 
Beeord. — " The easiest, and most practical, and most useful introduction 
to Greek yet published in this country." 

Educational News. — ''This little book deserves the highest commen- 
dation Great skill is shown in selecting those facts of Accidence and 

Syntax which ought to be given in such a book." 

%* 7%e above two Class-books supply sufficient work for a year, without 
the necessity for using any other book. 

AN ADVANCED GREEK COURSE. By Mr Stewart. 

In preparation. 

M AIR'S INTRODUCTION TO LATIN SYNTAX; with 
Illustrations by Rev. Alex. Stewart, LL.D. ; an English and Latin 
Vocabulary, and an Explanatory Vocabulary of Proper Names. 3s. 

STEWART'S CORNELIUS NEPOS; with Notes, Chrono- 
logical Tables, and Vocabulary explaining every Word in the Text. 
Bedueed to 2s. 

DUNCAN'S GREEK TESTAMENT. Ss. 6d. 

XENOPHON'S ANABASIS, BOOKS I. and II.; with 
Vocabulary giving an explanation of every Word in the Text, and a 
Translation of the more difficult Phrases, liy Jambs Feroussoit, 
M.D., late Rector of the West End Academy, Aberdeen. 2s. 6d. 
Athenceum.—" This admirable little work." 

GRAMMATICAL EXERCISES ON THE MOODS, 
TENSES, AND SYNTAX OF ATTIC GREEK. With a Vocabulary 
containing the meaning of every Word in the Text. By Dr Ferous- 
BOK. 3s. 6d. Key, Ss. 6d. Intended to follow the Greek Budiments. 
Spectator. — " It is a useful book." 

HOMER'S ILIAD, BOOKS I., VI., XX., and XXIV.; from 
Bekker's Text, as revised by Dr Veitch : with Vocabulary explaining 
every Word in th^ Text, and a Translation of the more difficult 
Passages. By Dr Fbbgusson. Bedueed to 2s. 6d. 

Guardian. — " The Vocabulary is painstaking and elaborate." 
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LATIN ELEUENTABY WORKS AND CLASSICS. 

Edited bv Gbobgb Fsbouson, LL.D., lately Professor of Humanity in 
King's College and University of Aberdeen, and formerly one 
of the Masters of the Edinburgh Academy. 

I.FERGUSON'S GRAMMATICAL EXERCISES. With 
Notes and a Vocabulary explaining every Word. 2s.— Kbt, 2b. 

2. FERGUSON'S INTRODUCTORY LATIN DELECTUS: 

Intended to follow the Latin Rudiments ; with a Vocabulary containing 
an Explanation of every Word and of every Difficult Expression. 
Seduced to Is. 6d. 

3. FERGUSON'S OVID'S METAMORPHOSES. With Notes 
and Index, Mythological, Geographical, and Historical. 2s. 6d. 

4. FERGUSON'S CICERONIS ORATIONES SELECTAE. 
Containing pro Lege Manilia, IV. in Catilinam, pro A. L. Archia, pro 
T. A. Milone. Ex Orellii recensione. Beduced to Is. 

5. FERGUSON'S CICERONIS CATO MAJOR sive de Senec- 
tute, Laelius sive de Amicitia, Somnium Scipionis, et Epistolae. 
Beduced to Is. 



ITALIAN. 

THEORETICALandPRACTICAL ITALIAN GRAMMAR; 

with numerous Exercises and Examples, illustrative of every Rule, and 
a Selection of Phrases and Dialogues. By E. LEum, LL.D., Italian 
Tutor to H.R.H. the Prince of Wales. 5s.— Kbt, 6s. 

From CouHT Saffi, Professor of the Italian Language at Oxford.—" I have 
adopted your Gmmmar for the elementary instruction of students of 
Italian in the Taylor Institution, and find it admirably adapted to the 
purpose, as well for the order and clearness of the rules, as for the 
practical excellence and ability of the exercises with which you have 
enriched it." 



OEBMAN. 

A NEW GERMAN READER, in Peose and Verse ; with a 
Grammatical and Etymological Vocabulary, containing the meaning of 
all the words in the Text; Forms of Commercial and other corre- 
spondence, and Specimens of German National Handwriting. For the 
Use of Schools. By Chablbs Fischbb-Fibcbabt, of the Edinburgh 
Merchant Company^s Educational Institutions, etc. Seduced to 2s. 6d. 

FISCHARTS GERMAN CLASS-BOOK FOR BEGINNERS: 

Being a series of German Stories, with Vocabulary, Grammar, Exercises, 
etc. On an Original Plan. Enlarged Edition. Is. 6d. . 

PUBLISHED BY OLIVER AND BOYD, EDINBURGH: S S 

BOLD ALSO BY SIMPBIN, MAB8HALL, AND CO., LOWDOW, AND ALL BOOKSBLLBBS. f 



